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HOACHUTEJBHASA 3AITUCKA

[Iporpamma 1o (u3uke Ha ypoOBHE OCHOBHOI'O 0OIEro 0Opa3oBaHMUSl COCTaBlICHa HAa OCHOBE MOJIOKEHUH M TPeOOBaHUM K
pe3yibTaTaM OCBOEHHMS Ha 0a30BOM ypOBHE OCHOBHOUM 00pa3oBaTelibHOM mporpaMMsl, mpeactaBieHHbix B ®I'OC 00O, a Takxke ¢
yuétoM (penepanpHON paboueit mporpaMmbl BocniuTanus u KoHenuuy npenoiaBanus yaeOHoro npeamera « Dusukay.

[IporpamMma 1o ¢u3uke Ha YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHHs COCTAaBJI€HA Ha OCHOBE MOJOKEHUN M TpeOOBaHHM K
pe3yibTaTaM OCBOCHHSI Ha 0a30BOM ypOBHE OCHOBHOM 00pa3oBaTeNbHOU mporpammsbl, npeacTtaBieHHbx B @I'OC OO0, a Takxke ¢
y4eToM (enepabHOi paboyeil mporpaMMbl BOCIIUTAHUS U KOHIICTILIUY TPEToiaBaHus yueOHoro npeamera «Dusukay.

Copepxanue mporpaMMbl 1Mo (pU3MKe HampaBieHO Ha (POPMHUPOBAHUE €CTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYAIOIIUXCS U
OpraHM3aIuio U3y4yeHUs (PU3UKKM Ha JEeATEIbHOCTHOM OCHOBE. B mporpamMMe mo ¢u3MKe y4HUTHIBAIOTCS BO3MOXKHOCTU Y4eOHOTO
npeameta B peanuzanuu TpedboBanuit ®I'OC OOO k 1IaHUpPyeMbIM JIMYHOCTHBIM U METAlpPEIMETHBIM pe3yJibTaraM OOy4YeHus, a
TaK)K€ MEXIIPEJAMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YUEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOI'O OOIIETO 00pa30BaHUS.

[Iporpamma o ¢u3MKe yCTaHABIMBACT paclpelesieHne yuyeOHOro Marepuaia mo rojam odydeHus (1Mo Kjaccam), Mpeajiaraet
MIPUMEPHYIO MOCIEA0BATEIbHOCTh U3YUYEHHUS TEM, OCHOBAHHYIO HA JIOTUKE Pa3BUTHUS MPEAMETHOIO COAECPIKAHUS U YUETE BO3PACTHBIX
0COOEHHOCTEN 00yUaroImUXCs.

[Iporpamma o ¢usuke pazpaboTaHa C 1EIbI0 OKa3aHUsI METOJAMYECKON TTOMOIIY YYUTENI0 B CO3aHUU paboyeit MporpaMMsl 1o
y4eOHOMY MPEIMETY.

®u3uka SBIAETCS CUCTEMOOOPA3yIOLIUM JJisi €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJbKY (PU3NYECKHE 3aKOHbI
JeXaT B OCHOBE MPOILIECCOB U SIBJIEHUM, U3y4aeMbIX XUMHUEW, OMOJIOTHEN, aCTpOHOMHEN U (u3nUecKoil reorpadueii, BHOCUT BKJIAJl B
€CTECTBEHHOHAYUYHYIO KapTHHY MHpa, IPEIOCTaBIseT HauboJsee siCHble 00pa3lbl MPUMEHEHUsI HAYYHOTO METO/Ia MO3HAHHUS, TO €CTh
cnoco0a MoJy4eHHsI IOCTOBEPHBIX 3HAHUN O MUpE.

Onna w3 mIaBHBIX 3ada4  (usznueckoro oOpa3oBaHUS B CTPYKType oOmero oOpa3oBaHUs COCTOMT B (OPMUPOBAHUU
€CTECTBEHHOHAYYHON I'PaMOTHOCTH U UHTEpECA K HAyKe y 00y4aroInuXxcs.

N3yuenne Qusuku Ha 0a30BOM YpOBHE MPENAINOJaraeT OBJAJCHUE CICAYIOIIMMH KOMIIETEHTHOCTSIMHU, XapaKTEPHU3YIOUTUMHU
€CTECTBEHHOHAY4YHYI0 I'PAMOTHOCTb:

] Hay4YHO OOBSCHSTH SIBJICHUS,

] oueHuBaTh U MOHUMATH OCOOEHHOCTH HAYYHOTO HCCIIEIOBAHUS;

] MHTEpOpPETUPOBATh JAHHBIE U UCIIOJIB30BATh HAYYHBIE JOKA3aTEIbCTBA JIJIS IOJYyUYECHHS BEIBOJOBY.

enu u3ydeHus (pU3MKK HA YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHUs ONPEAEICHbl B KOHIEMIMU MPENnoAaBaHUs y4yeOHOTro
npeameta «dusnkay B 00pa3oBaTeNbHBIX Opranu3aiusax Poccuiickoit denepanun, pean3yronmx OCHOBHbIE 00111e00pa3oBaTeIbHbIC
MIPOTPaAMMBL.

Henu nzydenust pU3mKu:



[]
[]

MpruoOpeTEeHNE NHTEpECca U CTPEMIICHUST 00YUAIOMINXCSl K HAYIHOMY M3YUYEHUIO TIPUPOJIBI, PA3BUTHE UX UHTEIICKTYaIbHBIX U
TBOPYECKUX CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN O HAYYHOM METO/I€ MO3HAHUA U (JOPMUPOBAHUE UCCIIEIOBATEIHCKOTO OTHOIICHUS K OKPYKAIOIIUM
SIBJICHUSIM;

dbopMHpOBaHHWE HAYYHOTO MHPOBO33PEHHUS KaK pe3yJibTaTa U3Y4YEHUS OCHOB CTPOCHMS MaTepuu U (yHIaMEHTATbHBIX
3aKOHOB (DU3HKHU;

dbopMupoBaHUE TIPEACTABICHUHA O POIH (GUBHKH JJIT PA3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHI;
pa3BUTHE MPEACTABICHUN O BO3MOXHBIX cdepax Oymymier mpodecCHOHATBHON NMeATeTbHOCTH, CBSI3aHHON ¢ (U3HKOM,
MOATOTOBKA K JJaJIbHEHIIIEMY O0OYUYEHHUIO B 3TOM HalPABJICHHH.

JlocTikeHre 3THX Lejied NporpaMMbl MO (PU3HKE HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs OOECIEUMBAETCS pPEUICHUEM
CIEeAYIOIMX 3a/1ay:

[]

[]

]

[]

NpUOOpETeHNE 3HAHUI O JUCKPETHOM CTPOCHHM BEIIECTBA, O MEXAHMYECKUX, TEIUIOBBIX, JJIEKTPUUECKHX, MATHUTHBIX U
KBAHTOBBIX SIBJICHUSX;

MPUOOPETECHUE YMEHU OMUCHIBATH U OOBACHATH (DU3NUYECKUE SIBJICHUS C UCIIOJIb30BAHUEM TTOJTYUYEHHBIX 3HAHUIA;

OCBOEHHE METOJIOB PEIICHUS MNPOCTEUINX PACUETHBIX 3a7ad C HCIOJb30BaHUEM (U3UYECKUX MOJCNICH, TBOPUYECKUX HU
MPaKTUKOOPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHMIM HAOIOJATh MPHUPOIHBIC SBIICHUS U BBINOIHITH OIBITHI, JaOOpaTOpHBIE pabOTHl U IKCIIEPUMEHTATbHBIC
UCCJICIOBAHUS C UCTIONH30BAHUEM U3MEPUTENLHBIX MPUOOPOB;

OCBOEHHE TMpPUEMOB paboThl ¢ uHpopMaluend (QU3NUEeCKOoro cojAepKaHus, BKIOYas HHOOpPMALMIO O COBPEMEHHBIX
JTOCTUKEHUSIX (DU3UKU, aHATIU3 U KPUTUUYECKOE OLICHUBAHNUE UH(POpMAIUH;

3HAKOMCTBO €O cdepamu NMpodeCCUOHAIBHON NEATeTbHOCTH, CBS3aHHBIMH C (DU3UKON, U COBPEMEHHBIMU TEXHOJIOTHSIMH,
OCHOBAHHBIMU Ha JOCTHKEHUAX (HU3UIECKON HAYKH.

OO611ee yncao 4acoB, PEKOMEHJIOBAHHBIX JJIA U3ydeHUs] (PU3NKU HAa 0a30BOM ypoBHe, — 238 yacoB: B 7 kiacce — 68 yacoB (2
gyaca B Heaemwo), B 8 kmacce — 68 wyacoB (2 waca B Hemenmwo), B 9 kimacce — 102 waca (3 waca B HEIEIO).

[Ipenyaraemeiii B mporpamMme 1o ¢Gu3MKe NMEPeueHb JTa00OPAaTOPHBIX PAaOOT W OMBITOB SBISETCS PEKOMEHIATEIBHBIM, YUUTEITh
JIeaeT BHIOOp TIPH MPOBEIECHUH JTA0OPATOPHBIX PabOT M OMBITOB ¢ YYETOM WHIUBUIYAIBHBIX OCOOCHHOCTEH 00YyYaromuXcs, CIHCKa
AKCTIEPUMEHTAIILHBIX 3a/IaHUM, TTPEAJIaraeMbIX B paMKaX OCHOBHOTO TOCYIJapPCTBEHHOTO dK3aMeHa 1o (husmke.

COAEPXAHUE OBYUEHUA



7 KIIACC
Du3uKa U e€ poJib B MIO3HAHUM OKPY/KaIOLIEero Mupa.

®u3nka — HayKa o npupoze. ABneHus npupoasl. PU3NUECKUE SIBICHUA: MEXaHUYECKHUE, TEIIOBBIE, SJIEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE.

duznueckne BeanunHbl. M3meperne ¢puzndeckux BeanunH. Ousndeckue mpudopsl. [lorpemmuocts n3mepenuit MexayHapoaHas
CHUCTEMA EJIMHUIL.

Kak ¢u3uka m apyrme ecTecTBEHHbIE HAyKW H3Yy4yaloT Mpupoay. EcTecTBeHHOHaydHBI METOA TO3HAHUS: HAOIIOICHHE,
MMOCTAaHOBKA HAYYHOTO BOIIPOCA, BHIABM)KCHHE THIOTE3, SKCIIEPUMEHT 1O MPOBEPKE TUIIOTE3, OOBSICHEHNE HAOII01aeMOT0 SBICHUSI.
Onucanue GU3NYECKUX SIBJICHUMN C TIOMOIIBIO MOJIeNeH

Jlemoncmpayuu.

1. MexaHuyeckue, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. ®uznyeckue NpuOOPHI U MPOIEAypa NPSIMbIX U3MEPEHUN aHATOTOBBIM U IU(PPOBBIM TPUOOPOM.

Jlabopamopnuie pabomul u onvimol.

Omnpenenenure 1EHbl IeJICHUS IKaJIbl U3MEPUTEILHOTO Tprbdopa.
N3mepenue paccTossHUM.
N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TEa.
Onpenenenue pasMepoB MaJlbIX TEN.
N3mepenune temmeparypbl Ipu MOMOILH KUAKOCTHOTO TEPMOMETPA U JaTUUKA TEMIIEPATYPHI.
[IpoBenenue ucciaeaoBaHus MO MPOBEPKE THIOTE3bI: JATBLHOCTh MOJIETA MIApPUKA, MYHIEHHOTO0 TOPU30HTAIIBHO, TEM OOJIbIIIE,
4yeM 00JIbIlIe BBICOTA MTyCKa.
IlepBoHaya/ibHbIE CBEACHUS 0 CTPOCHUM BellleCcTBA.

CtpoeHue BeniecTBa: aToMbl U MOJIEKYJIbI, UX pa3Mepbl. OTBITHI, T0Ka3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBikeHne yactuil BeilecTBa. CBSI3b CKOPOCTH JIBIDKEHHUS 4YacTHI[ ¢ TeMmreparypoil. bpoyHoBckoe nBukeHue, nuddysus.
B3anmoeiicTBrE YacTull BEMIECTBA: MPUTSHKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHUSI BEILIECTBA: CTPOEHUE Ta30B, JKUJKOCTEH W TBEPAbIX (KPUCTALUIMYECKUX) Tell. B3auMocBs3b MEKITy

CBOMCTBAMM BEIIIECTB B PAa3HBIX arperaTHbIX COCTOSHUSX M WX aTOMHOMOJICKYJSIpHBIM cTpoeHueM. OCOOCHHOCTH arperaTHbx
COCTOSIHUH BOJIBI.

Hemoncmpauuu.
1. HaGmonenue OpOyHOBCKOTO JIBHKEHUSI.
2. Habmonenue nuddysumu.
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3. HaOmonenue sBieHUi, 0OBICHIIOMUXCS MPUTSXKEHUEM UM OTTAJIKMBAaHUEM YACTHIL BEIIECTBA.

Jlabopamopnwie pabomul u onvimol.

1. Orenka guameTpa atoMa METOJIOM PSIOB (C UCTONIb30BaHUEM (hoTorpaduil).

2. OmnbBITHI IO HAOTIOJCHUIO TEIIJIOBOTO PACIITUPEHHMS Ta30B.

3. OnbITHI IO OOHAPYKEHUIO JCHCTBUS CHUJT MOJIEKYJIIPHOTO MPUTSHKEHUS.

JIBukeHMEe U B3anMOAeiiCTBHE TeJl.

Mexannueckoe IBUKEeHHE. PaBHOMEpHOE M HepaBHOMEpHOe JBHkeHue. CkopocTh. CpenHsisi CKOpOCTh MPU HEPAaBHOMEPHOM
NBIKEHUU. PacueT myTu U BpEMEHH IBUKECHUS.

SIBnenne nHepnuu. 3akoH UHEPLMHU. B3anmoaeiicTBre Tell Kak NpyUurHa U3MEHEHUsI CKOPOCTH JIBMKEHUS Tell. Macca kak mepa
uHepTHOcTH Tena. [noTHoCTh BemecTBa. CBA3b INIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BheMa BEIIECTBA.

Cuia kak xapakTepucTuka B3aumozeicTeus tei. Cuiia ynpyroctu u 3akoH I'yka. MI3MepeHne CUITbl ¢ TIOMOIIBI0 TUHAMOMETPA.
SBneHue TATOTEeHUs U cuiia TskecTH. Cuia TSKECTH Ha Apyrux IuiaHerax. Bec tena. HeBecomocts. CloKeHUE CUII, HAPABIEHHBIX
1o oiHOM npsiMoid. PaBHoelicTByomas cui. Cuiia TpeHus. TpeHnue CKOIbKEHUS U TPEHUE MOKOsl. TpeHne B IPUPOJIE U TEXHUKE.

Hemoncmpauuu.

Hab6nronenue MexaHMuecKoro IBM>KECHHS Tela.

N3MepeHne cKkopoCTH MPSIMOJIMHENHOTO JBUKECHHUS.
HaOntonenue siBieHUsI THEPIUU.

HaOnronenune naMeHeHust CKOpOCTU MPU B3aUMOJICUCTBUU TEJ.
CpaBHeHUE Macc 10 B3aUMOACHCTBUIO TE.

6. CnoxeHue Cui, HaPABJIEHHBIX 110 OAHON NPSIMOM.

Jlabopamopnwie pabomul u onvimol.

1. OnpeneneHue CKOPOCTH PAaBHOMEPHOTO JBHKEHUS (IIapHKa B KUJIKOCTH, MOJIENIU JIEKTPUUECKOTO aBTOMOOWJISI U TaK J1ajiee).

2. OmnpeneneHue cpeHel CKOPOCTU CKOJIBKEHHUS OpyCKa WK IIapyKa MO HAKJIIOHHOM IIOCKOCTH.

3. OmnpezneneHue MIOTHOCTH TBEPAOTO TeA.

4. OmnbBITHI, IEMOHCTPHUPYIOIINE 3aBUCUMOCTh PACTHKEHUS (1ehopMaIiviu) MPY>KUHBI OT MPUITOKEHHOMN CHIIHI.

5. OnbIThl, I€MOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHUSI CKOJBXKEHHS OT Beca Tella M XapakTepa COMPUKACAIOIINXCS

IMOBEPXHOCTEM.
JlaBiieHue TBEPABIX TeJI, *KUJAKOCTEH U ra3oB.

JHaBnenne. CrnocoObl yMEHBIIICHHS U YBEIMYEHHUs JaBieHus. [laBieHue rasza. 3aBUCHUMOCTh JaBJIEHHs Taza OT oObema,
temnepaTtypbl. Ilepenaua naBiieHHs TBEPJbIMU TeEJIaMH, XUIAKOCTAMU W razamu. 3akoH I[lackans. [lHeBMaTuueckue MalllUHBI.
3aBUCUMOCTh JIaBJICHUS KUIKOCTU OT TIiayOuHbl. ['mapocratmueckuit mapamokc. CooOmaromuecs cocyabl. [uapaBinyeckue
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MCXaHHN3MBI.

Atmocdepa 3emun u atMocepHoe naBieHue. [IpuunHbBI CyIIECTBOBaHHUS BO3AYITHON o0osouku 3emind. OnbiT Toppuuesim.
N3mepenue armocdepHOro maBiacHUsA. 3aBUCHUMOCTh aTMOC(HEpPHOTO JaBJIEHHUS OT BBICOTHI HaJl ypoBHeM Mops. [IpubGopsr s
U3MepeHus aTMOC(hEepHOTO JaBICHUS.

JleficTBUE KUAKOCTU U raza Ha MOTPYKEHHOE B HUX TeJo. BeiTankuparomas (apxumMenoBa) cuiia. 3akoH Apxumena. [lnaBanue
Tel. Bo3ayxomuaBanue.

Hemoncmpayuu.

Nk e=

8.

3aBUCUMOCTh JABJICHUS raza OT TeMIEPaTypHhI.

[lepenaua gaBneHuUs! )KUIKOCTHIO U Ta30M.

Coobmraromuecs: CoOCy/Ibl.

['mppasnuueckui npecc.

[IposiBienue nercTBUs aTMOChHEPHOTO JaBICHHS.

3aBUCUMOCTH BBITAJIKUBAIOIICH CHIIBI OT 00BEMA MOTPYKEHHOM YaCTH TeJla U TUIOTHOCTH YKUJIKOCTH.

PaBeHCTBO BHITATKUBAIOIIEH CHIIBI BECY BHITECHEHHOM KMIKOCTH.

VYcioBue miiaBaHus TeN: TJIaBaHUE WM OTPYXKEHHUE TeJl B 3aBUCHMOCTH OT COOTHOIIEHUSI TIIOTHOCTEN TeJla U KUIKOCTH.

Jlabopamopnuie pabomul u onvimol.

1.
2.
3.
4

S.

HccnenoBaHue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMaA NOrpyKEHHOM B JKUIKOCTh YaCTH TEJa.

Onpenenenne BBITAIKUBAIOIIEN CUIIbL, JEUCTBYIOLIEN HA TEJIO0, IIOTPYKEHHOE B )KUIAKOCTb.

IIpoBepka HE3ABUCUMOCTH BBITAIKUBAOLIEH CHJIBI, TEUCTBYIOIIEH HA TEJIO B KUIAKOCTH, OT MAcChI TENA.

OnpIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh BBITAJIKHMBAIOLIEH CHUJIbI, JECUCTBYIOIIEH HA TEJIO B KUIKOCTH, OT 0OBEMa
MOTPYKEHHOM B JKMJIKOCTb YaCTH TeNA U OT INIOTHOCTH KUIAKOCTH.

KoHcTpynpoBaHue apeoMeTpa Wi KOHCTPYUPOBAHKE JIOAKHU U ONPEACIICHAE €€ IPy30I10AbEMHOCTH.

Pa6oTa u MOIIHOCTB. JHEPIHsl.

Mexanuueckasi pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAS TUIOCKOCTh. [IpaBuiio paBHOBecHs peryara. [IpuMeHneHne npaBuia paBHOBECHS
peuara kK OJoky. «3osi0oToe mpaBmiio» MexaHuku. KoaddumumenTt mnomesnoro neiictBus (manee — KIIJ[) mpocTeiX MexaHU3MOB.
[IpocThie MeXaHU3MBI B OBITY U TEXHUKE.

Mexannueckasa sHeprus. KuHetnueckas m nmoTeHUManbHas >Heprus. lIpeBpaiieHue ogHOTO BHJA MEXAHWYECKOW DHEPrUU B
IpYyToi. 3aKOH COXPaHEHUSI SHEPTUH B MEXAHUKE.

Jemoncmpayuu.

1. Tlpumepsl IPOCTHIX MEXAHU3MOB.



Jlabopamopnwie pabomul u onvimol.

1. Onpenenenue paboThl CUIIBI TPEHUS IPU PABHOMEPHOM JIB>KEHUHU TeJIa MO0 TOPU30HTAIBLHON MOBEPXHOCTH.
2. HccnenoBanue ycliOBUM paBHOBECHS phluara.

3. Nsmepenue KII/] HaKTOHHOM IIOCKOCTH.

4. V3yueHue 3aKOHA COXPaHEHUS MEXAaHUYECKON SHEPIHUH.
8 KUIIACC

TenioBble ABJIEHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYISIPHO-KUHETUYECKOM TEOpUU CTPOCHHMs BellecTBa. Macca W pa3Mepbl aTOMOB U MOJICKYIIL.
OnbIThI, MOJTBEPKIAIOIINE OCHOBHBIE TIOJIOKEHHUS MOJICKYJISIPHOKMHETUYECKON TEOPHHU.

Mogenu TBEPAOro, *KUAKOTO W Ta3000pa3HOTO COCTOSAHMM BemiecTBa. Kpucramnumyeckue u amopdubie Tena. OObsicHEHHE
CBOWCTB T'a30B, KUIKOCTEW U TBEPABIX TEI HA OCHOBE MOJIOKEHUIN MOJIEKYJISIPHO-KUHETUYECKON Teopur. CMauyMBaHUE U KalUJUISIPHbBIC
ABJ€HUsA. TEerIoBOE paCIIMPEHUE U CKATHUE.

Temneparypa. CBsizb TeMIepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBIKEHHUS dacTull. BHyTpeHHsas sHeprusi. CriocoObl M3MEHEHUS
BHYTPEHHEH HEpruM: TeIUIonepeaaya u copepiieHrue padboTel. Buabl Terionepeaaun: TEMIONPOBOAHOCTb, KOHBEKITUS, U3TyUYEHHUE.

KonuyecTBo TeruoTel. YaenbHas TEIUIOEMKOCTh BEHIECTBA. TeMIO00OMEH W TEIJIOBOE PaBHOBECHE. YpaBHEHHE TEILIOBOTO
Oananca. [InaBnenue u oTBepieBaHNE KPUCTALTMYECKUX BEIIECTB. Y AebHas TeIuioTa miaBieHus. [lapoobpasoBanue u KOHACHCAIHS.
Ucnapenne. Kunenue. Y aenbHas TerioTa napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTIEHUSI OT aTMOC(EPHOTO AaBICHUS.

BrnaxuocTts Bo3yXa.

DHeprus TOIJIMBA. Y IeJIbHAs TEMIOTA CTOPaHUs.

[Tpunnmner paboThl TemioBbix ABuratenei K111 TermoBoro asuratens. TenaoBbie ABUTATENM U 3alIUTa OKPYKAIOIIEH CpeIbl.

3aKOH COXpaHEHUS U MPEBPAILCHUS YHEPTUM B TEIJIOBBIX MPOIECCaX.

Jlemoncmpayuu.

Habnronenue OpoyHOBCKOTO ABUKEHUSI.

Habmonenune nuddysun.

Habmronenue SBIIeHU CMauMBaHKS M KaIMJLIIPHBIX SBJICHUM.

HabGnronenue TemioBoro pacumpeHus Tel.

W3meHenue naBieHus ra3a npyu M3MEHEHNH 00bEMa U HAaTPEBAHUU WJTU OXJIAKICHUU.
[TpaBuia u3MepeHus: TEMIIEPATYPHI.

Bunbl Tenonepenaun.

OxunaxkaeHue npu COBEpUICHUU paOOTHI.
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9. HarpeBanue nipu coBepilieHur pabOThl BHEIIIHUMH CHJIAMHU.
10.CpaBHeHUE TETIIOEMKOCTEN Pa3IMUHBIX BEIIECTB.
11.HaOnroneHne KUmeHus.
12.Habmroienre nocTOsTHCTBA TEMITEPaTyphbl MPH TUIABJICHUH.
13.Mopnenu TEIIOBBIX ABUTATENEH.
Jlabopamopnwie pabomul u onvimol.
OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO MPUTSIKCHHSL.
OnbITHI IO BRIPAUIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIA MJIM caxapa.
OnbIThl IO HAOTIOJIEHUIO TEIUIOBOTO PACIIMPEHUS T'a30B, )KUIKOCTEW U TBEPABIX TEIL.
Omnpenenenve AaBieHUs BO3ayXa B OajUIOHE IIITPULIA.
OMnBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTH JIABJICHHS BO3/yXa OT €ro 00bEMa U HAarpeBaHUS WU OXJIAXKICHHUS.
[IpoBepka runoTe3bl JMHEHHOM 3aBUCUMOCTH JIMHBI CTOJIOMKA )KHIKOCTH B TEPMOMETPUUECKOM TPYyOKe OT TeMIIEpaTyphl.
Hab6nronenue n3aMeHenusi BHyTpEHHEH SHEPTUU Teja B pe3yJIbTaTe TeIIonepeiadn U padoThl BHEIIHUX CHIL
UccnenoBanue siBjeHUS TEMIO0OMEHA NMPU CMEITMBAHUN XOJIOIHON U TOPSYEH BOJIBI.
9. OmpeneneHune KOJIUYECTBA TEIJIOTHI, MOTYYEHHOTO BOJOW MPHU TEMNIOOOMEHE ¢ HarpeThiM METAJUTMYECKUM IIHIUH]IPOM.
10.Onpenenenue yaenbHOM TEMIIOEMKOCTH BEIIECTBA.
11.UccnenoBanne mporecca UCIapeHusl.
12.0npeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.
13.0npenenenne yaenbHON TEIUIOTHI IIABJIEHUS JIbJA.
DJIeKTpUYecKre U MATHUTHBIE SIBJICHMS.
OnekTpu3zanus Ten. J[Ba pona snekTpuyueckux 3apsaaoB. BaumopeiicTBue 3apsikeHHbIX Tell. 3aKoH KynoHa (3aBUCUMOCTh CHUJIBI
B3aUMOJICUCTBUS 3apSKEHHBIX TEJ OT BETUYHHBI 3apSAJIOB U PACCTOSHUSA MEKIY TE€JIaMu).
Onexrtpuyeckoe mnone. Hanpspk€HHOCTH ayekTpudeckoro mois. lIpuHmuMnm cynepno3uiuu  3JIeKTpUYECKHX TnoJjield (Ha
Ka4yeCTBEHHOM YPOBHE).
Hocurenu snekTpudecKux 3apsaoB. DJIEMEHTapHbIN 3iekTpuueckuid 3apsa. Ctpoenne atoma. [IpOBOIHHMKK M AUAJIEKTPUKH.
3aKOH COXpaHEHUSs IEKTPUUECKOTO 3apsia.
ONEKTPUYECKUM TOK. YCJIOBUSA CYIIECTBOBAHMUS DJIIEKTPUUYECKOTO TOKAa. VICTOUHHMKM TOCTOSHHOTO TOKa. JlelcTBus
ANEKTPUUYECKOTO TOKa (TEII0BOE, XMMUYECKOE, MATHUTHOE). DIIEKTPUUYECKUM TOK B KUIKOCTAX U razax.
Onektpudeckas uenb. Cuila Toka. DnekTpuueckoe HamnpsbkeHue. CONpOTHBIICHHE MPOBOAHUKA. Y AEIBHOE COIMPOTUBIIEHUE
BelecTra. 3akoH Oma i ydactka 1enu. [locnegoBarenbHoe U napajijieIbHOE COETMHEHHE POBOJIHHUKOB.
PaboTa 1 MOUIHOCTH 3JEKTpUUYECKOro Toka. 3akoH Jxoyns—JleHma. DnekTpuueckue LHenu U MOTPeOUTENn 3IIEKTPUUECKOU

PN R WD =



sHepruu B ObITy. KOopoTkoe 3ambikaHue.
[TocTrosiHHBIE MarHUThl. B3auMOAeNCcTBUE MOCTOSSHHBIX MAarHUTOB. MaruuTHoe mose. MarauTHoe noje 3eMJId U €ro 3HAaYEHue
U1 KU3HU Ha 3emuie. OnbIT Operena. MarHuTHOE o€ AIEKTPUYECKOro ToKa. [I[puMeHeHne 3J1eKTpOMariuToB B TeXHUKE. [[elicTBue
MAarHUTHOIO IOJISI Ha MPOBOJHHMK C TOKOM. OJEKTPOJBHUIAaTENIb IIOCTOSSHHOTO TOKa. VICHOJIb30BaHHME 3IIEKTPOABUTATENICH B
TEXHUYECKUX YCTPOUCTBAaX U HA TPAHCIIOPTE.
Onbitel @apanes. SBneHue saexTpoMarHuTHOM wuHAyKIUuU. [IpaBuno Jlenma. Onextporenepatop. CrocoObl MOTydYSHHS
AIIEKTPUYECKON SHEPTUU. DIIEKTPOCTAHIIMU Ha BO3OOHOBIISIEMBIX UCTOYHUKAX SHEPTUU.
Hemoncmpayuu.
DJNeKTpU3alus Tel.
JIBa poJia 3JIEKTPUYECKHX 3apsAI0B U B3AUMOJCHCTBHE 3apsSyKEHHBIX TEJI.
YCTpOUCTBO U IEUCTBUE JIEKTPOCKOIIA.
DIIEKTpOCTaTUYECKAs] HHAYKIIHUS.
3aKOH COXPAHEHMS DJIEKTPUYECKUX 3aps/I0B.
[IpoBOOHUKY U AUDIIEKTPUKH.
MopnenrpoBaHUE CUIIOBBIX JIMHUIN JIEKTPUYECKOTO MOJIS.
M cTOYHMKM TOCTOSIHHOTO TOKA.
9. JlercTBHS SIIEKTPUYECKOTO TOKA.
10.251eKTpUUECKHil TOK B )KUIKOCTH.
11.T"a30BbIi1 pa3psa.
12.3MepeHune CUJibl TOKa aMIIEPMETPOM.
13.13mepenne aneKTpUYECKOro HaIPSKEHNS BOJIBTMETPOM.
14.PeocTtat u Mara3uH CONPOTHUBIICHUM.
15.B3auMoeiicTBUE TOCTOSIHHBIX MArHUTOB.
16.MonenupoBaHrie HEBO3MOKHOCTH Pa3CICHUS MOJIIOCOB MATHUTA.
17.MopaenupoBaHrue MarHUTHBIX TOJIEH MOCTOSHHBIX MarHUTOB.
18.0mnbIT Dpcrena.
19.MaruuTtHo€e noJie ToKa. DJIEeKTPOMArHHUT.
20./leiicTBHE MAarHUTHOTO MOl HA TPOBOJAHUK C TOKOM.
21.DmeKTpoABUTaTeNbh NOCTOSHHOTO TOKA.
22.VccnenoBaHue SIBIEHUA dJIEKTPOMATHUTHOW HHIYKIUU.
23.0nbiTel Dapapes.
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24.3aBUCUMOCTb HAMPABIEHUS UHIYKIIMOHHOTO TOKA OT YCJIOBUI €r0 BO3SHUKHOBEHHSI.

25.2nexTporenepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

OnbIThl IO HAOTIOEHUIO 3JEKTPU3ALMH TE€J UHAYKIIMEN U PU COPUKOCHOBEHHH.

Hccnenoanne neMCTBUS JIEKTPUUECKOTO MOJIS HA POBOJHUKH U IUICKTPUKH.

COopka 1 mpoBepka pabOTHI IIEKTPUIECKOHN IIEMU TTOCTOSHHOTO TOKA.

W3mepeHre U peryaupoBaHUe CHIIbI TOKA.

N3mepenne U peryaupoBaHue HAMPSKEHUS.

HccnegoBanne 3aBUCMMOCTH CHJIBI TOKA, HUIYIIETO YEPE3 PE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOPAa M HANpPSHKEHUS Ha

pe3ucrope.

7. OnbITbl, JEMOHCTPUPYIOIIME 3aBHCHUMOCTh JJIEKTPUYECKOTO COIPOTHUBIICHHS IPOBOJHHKA OT €ro JUIMHBI, IIOIIAIU
NONEPEYHOr0 CEYEHMsI U MaTepraa.

8. IIpoBepka nmpaBuiIa CI0KEHUSI HANPSKEHNUH TP MOCIEA0BATEIIbBHOM COEIMHEHHUH JIBYX PE3UCTOPOB.

9. TlpoBepka nmpaBuia s CUJIbI TOKA IIPU MAPAJUIEIIbHOM COEIMHEHUH PE3UCTOPOB.

10.0OnpeaencHue paboOTHI AIEKTPUUSCKOTO TOKA, UAYIIETO Yepe3 Pe3UCTOp.

11.Onpenenenre MOIHOCTH 3JIEKTPUYECKOTO TOKA, BBIIEIIEMOM Ha PE3UCTOPE.

12.MccnenoBanre 3aBUCUMOCTH CUJIBI TOKA, HIYLIETO YEPE3 JIAMIIOUKY, OT HAIIPSKEHUS HA HEH.

13.0npenenenune KIIJI narpeBarens.

14.VccnenoBanre MarHuTHOTO B3aMMOEHCTBUS OCTOSTHHBIX MATHUTOB.

15.M3ydyeHre MariuTHOTO TOJIsl MOCTOSIHHBIX MAarHUTOB MPU UX 00bEIMHEHUU U Pa3JeICHUH.

16.MccnenoBanne nelcTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY .

17.01bIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIbI B3AMMOJIEHCTBUSI KaTYIIKK C TOKOM M MarHuTa OT CUJIbI TOKA U HaIlpaBJICHUS
TOKa B KaTyLIKE.

18.M3ydeHne neicTBUSI MArHUTHOTO OJIL HA ITIPOBOJIHUK C TOKOM.

19.KonctpyupoBanue u n3yueHue paboThl dJIEKTPOIBUTATEIIS.

20.13mepenune KIIJ[ 31eKTpoABUraTe€IbHOM YCTAHOBKH.

21.0mBITBI IO UCCIENOBAHUIO SIBJIEHUS 3JIEKTPOMAarHUTHOW HMHIYKIIMH: MCCIIEIOBAHWE W3MEHEHUI 3HA4YECHMS W HaIlpaBJICHUS

MHIYKIIMOHHOT'O TOKA.
9 KUIIACC
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Mexannueckoe paBrmxkeHue. MarepuanbHas Todka. Cucrema orcd€éra. OTHOCHUTENIBHOCTH MEXAHHYECKOIO JABUKCHUS.
PaBHOMeEpHOE NpsMonuHEHOE ABMkeHue. HepaBHOMepHOE NMpsAMONMHENHOE ABMKeHUE. CpellHsAss 1 MTHOBEHHAsI CKOPOCTh Teja MpU
HEPABHOMEPHOM JBUKCHUU.

Yckopenue. PaBHoyckopeHHOE TipsiMosinHeliHOe nBmkeHne. CBoOogHOE manenne. OnbITel [ anumest.

PaBHOMepHOE gABMKEHHE 10 OKpykHOCcTH. Ilepuony w wactora oOpamenus. JluHeliHas U yrjaoBas CKOPOCTH.
[{eHTpOCTpEMUTEIBHOE YCKOPEHHUE.

IlepBsIii 3ak0oH HptoToHa. Bropon 3axkon Herotona. Tpernii 3akon Herotona. [IpuHImMn cynepno3suunu CHil.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: Chiia TPEHUS CKOJIbKEHHMS, CHJIa TPEHUS TIOKOSI, IPYTUe BUJIbI TPEHUS.

Cuia TSHKECTH U 3aKOH BCEMUPHOIO TATOTEHMs. Y CKOpeHue cBOOOAHOro mnajaeHud. JIBmxenue mianetr Bokpyr Connua. Ilepas
KOCMHMYECKast CKOPOCThb. HeBECOMOCTH U IEpErpy3KHu.

PaBHOBecue MarepuanbHO TOuku. AOCOOTHO TBEpAOE Teno. PaBHOBecue TBEPAOro Tena C 3aKpEIIEHHOW OChIO BpalllECHUS.
MowmenT cuibl. LleHTp TsKeCTH.

Nmnynsc Tena. 3menenne umnyJiibca. VIMITynbC cHilbl. 3aKOH COXpaHEHUs UMITyJbca. PeakTUBHOE JBUKEHUE.

Mexannyeckass paboTa 1 MOIIHOCTh. PaboTa cuil TsKecTH, ynpyroct, TpeHus. CBsa3b 3Hepruu U padotsl. [loTeHuunanbHas
DHEPrHUs TeJa, MOJHATOTO HaJl IOBEPXHOCTHIO 3eMiIu. [loTeHIMabHast 3HEprus cxatoi npykuHbl. Kunerndeckas sHeprus. Teopema o
KMHETUYECKOW SHEPTUH. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPIHH.

Jlemoncmpayuu.

Habnronenue MexaHMuecKoro IBMXKEHHSI TeJla OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

CpaBHEHUE IMyTEW U TPACKTOPUHN JBU>KEHHUS OJTHOTO M TOTO K€ TEJIa OTHOCUTENILHO Pa3HBIX TEJI OTCUETA.
N3mepeHne ckOpOCTH U YCKOPEHHMS IPSIMOJIMHENHOTO IBH>KEHUSI.

Hccnenoanne npu3HakoB PaBHOYCKOPEHHOTO IBUKEHUS.

HaGnronenue nBu>XeHUS Tela Mo OKPYKHOCTH.

Habntoienne MexaHM4ecKHX sIBJICHUN, MPOUCXOIAUINX B cucTeMe oTcuéra «Tenexka» npu e€ paBHOMEPHOM U yCKOPEHHOM
JIBUKEHUU OTHOCUTENIbHO KaOMHETa (PU3UKH.

7. 3aBHCHUMOCTb YCKOPEHHMS TeJla OT MAacChl Tea U JEHCTBYIOIIENH HA HETO CUJIBL.

8. HabmrogeHue paBeHCTBa CHII TIPU B3aMMO/ICHCTBHUH TEII.

9. M3MeHeHune Beca Tena NpH YCKOPEHHOM JIBUYKEHHUU.

10.ITepegaua ummyibca Ipy B3aUMOACHCTBHUH TEIL.

11.IIpeobpa3oBaHus IHEPTUU TIPU B3aUMOJECHCTBUU TEN.

12.CoxpaHeHue uMITyJibca Mpy HEYNPYTOM B3aUMOJICUCTBUU.

13.Coxpanenue umMnyJibca rnpu abCoOIOTHO YIIPYTrOM B3aUMOJIEHCTBHH.

SR i



14.HabnroieHrue peakTUBHOTO JIBUKEHUS.
15.CoxpaneHnue MeXaHM4ECKOM SHEPTUH MPU CBOOOTHOM MaJICHUH.
16.CoxpaHeHrne MEXaHUYECKON SHEPTUH MPH IBUKEHUU TEJIa IO IEVUCTBUEM MPYKUHBI.
Jlabopamopnuie pabomul u onvimol.
KoncTtpyupoBanue TpakTa JJisi pa3roHa v JaJbHEHIIIEro paBHOMEPHOIO JIBUKEHUS IIapUKa U TEJIECKKHU.
Onpenenenue cpeHel CKOPOCTU CKOJIBKEHUS OpyCKa WM IBUKEHUS IIapUKa N0 HAKJIOHHOM MIIOCKOCTH.
Ornpenenenre yCKOpEHUs Tella P PaBHOYCKOPEHHOM JIBH>KEHUU TTO HAKJIOHHOM TMJIOCKOCTH.
Uccnenosanue 3aBUCUMOCTH ITyTH OT BPEMEHHU MPU PABHOYCKOPEHHOM JIBUKEHUHU 0€3 HA4aJIbHOU CKOPOCTH.
[TpoBepka TUIOTE3BI: €CIIHM MPU PaBHOYCKOPEHHOM JIBIDKCHUH 0€3 HAYaJIbHOW CKOPOCTH ITyTH OTHOCSTCS KakK PsiJl HEUETHBIX
YuCell, TO COOTBETCTBYIOLIME MTPOMEKYTKA BPEMEHU OJIMHAKOBBI.
Hccnenoanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHHSI OT CHJIbl HOPMAJIbHOTO JJABJICHHS.
Omnpenenenre kodhduieHTa TPEHU CKOTBKEHUS.
Onpenenenue KECTKOCTU NPYKUHBI.
9. Ompenenenuie pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JIBIXKEHUH Teja M0 TOPU30HTATBHOM MOBEPXHOCTH.
10.Onpenenenune paboThl CUIIBI YIPYTOCTH MIPHU MOIBEME TPy3a C UCMIOJIB30BAHUEM HEMOABMYKHOIO U MOJABUKHOTO OJIOKOB.
11.13yueHue 3aKkoHa COXpaHEHUS! SHEPTHUU.
MexaHuveckue KoJie0aHus ¥ BOJIHbI.
KonebarenbHoe paBwkeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHWI: TEpUOJ, YacToTa, aMmIUIMTyaa. MaremaTH4ecKuil u
NpY>XKUHHBIN MasTHUKU. [IpeBpaiiieHre sHeprun npu Kojie0aTeIbHOM JIBUXKCHUU.
3atyxarouue kosieOanusi. BoiHyXkJeHHble KosieOaHus. Pe3onanc. MexaHuueckue BoJIHBI. CBONCTBA MEXaHUYECKUX BOJIH.
[IpononibHbIE U TIOTIEpEYHBbIE BOJHBL. [[TMHA BOJHBI M CKOPOCTh €€ pachpocTpaHeHHs. MexaHWdyecKre BOJIHBI B TBEPAOM Telle,
CEHCMHMYECKNE BOJIHBI.
3ByK. ['poMKOCTH 3ByKa 1 BbicOTa TOHA. OTpaskeHue 3Byka. MHdpa3Byk u yabTpa3ByK.
Hemoncmpauuu.
Habmonenue xonebanuii Tei moa JeHCTBUEM CHUIIBI TSKECTH U CHIIBI YIIPYTOCTH.
Hab6nronenue xonebanuii rpy3a Ha HUTH U HA TIPY)KUHE.
Hab6nronenue BRIHYKIEHHBIX KOJIEOAHMI 1 pe30HaHCca.
Pacnpoctpanenue npo10ibHBIX U MOMEPEYHBIX BOJIH (HA MOJENHN).
HaOmnronenue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AKXyCTHYECKUU PE30HAHC.
Jlabopamopnwie pabomul u onvimol.
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Omnpenenenre 4acTOThl U MepUoia KoJieOaHUN MaTEMAaTHYECKOTO MasITHUKA.
Omnpenenenre 4acTOThI U Meproia KojieOaHUN NPYKUHHOTO MasiTHUKA.
WccnenoBanue 3aBUCUMOCTH TIEPHO/Ia KOJIEOAHUM MOJBEIIEHHOTO K HUTHU Tpy3a OT JIJIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH TIEPHO/Ia KOJIeOaHMid MPYKMHHOTO MasSTHAKA OT MacChI TPy3a.
[TpoBepka HE3aBUCUMOCTH MEPHOIa KoJieOaHUH Tpy3a, TOABEIICHHOTO K HUTH, OT MacChl Ipy3a.
OnbIThI, AEMOHCTPUPYIOIIUME 3aBUCUMOCThH IMEpPHOJa KOJICOAHUN MPYKUHHOTO MAATHUKA OT MAacCChl Ipy3a M KECTKOCTH
MPY>KUHBI.
7. V3amepenue yCKOpeHUs CBOOOHOTO TaICHUS.
DJIEKTPOMATHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMAarHUTHOE MOJIE. DJIEKTPOMAarHuTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH. [lIkana 31€eKTpOMarHUTHBIX BOJIH.
Hcnonb30BaHrEe 3EKTPOMATHUTHBIX BOJIH JJISI COTOBOM CBSI3H.
DneKTpoMarHuTHas nmpupoa ceeta. CkopocTs cBeTa. BOTHOBBIE CBOWCTBA CBETA.
Hemoncmpauuu.
1. CBoiicTBa 311€KTPOMAarHUTHBIX BOJIH.
2. BoJiHOBBIE CBOICTBA CBETA.
Jlabopamopnuie pabomul u onvimol.
1. M3yuyeHue CBOMCTB AJIEKTPOMATHUTHBIX BOJH C MOMOIIBI0 MOOMIIBHOTO Tele(OHa.
CBeTOBbIE SIBJICHMS.
JIyueBas monene cBera. ctounuku ceeta. [lpamonuneriHoe pacnpoctpanenue cBeta. 3atMeHuss ConHua u Jlyasl. OTpaxkeHue
cBeTa. [1mockoe 3epkasno. 3aKOH OTpaKeHUS CBETA.
[Ipenomiienue cBeta. 3akoH npenomieHus cBeTa. [lomHoe BHyTpeHHEe oTpakeHne cBeTa. Fcrnonp30BaHne MOJTHOTO BHYTPEHHETO
OTPAXKEHUS B ONITUYECKUX CBETOBOAX.
Jlunza. Xon nydeii B nuH3e. OnTudeckas cuctema (oroamnmapara, MUKpOCKONAa U Telleckomna. [1a3 kak onThyeckas cCucTemMa.
bnu3opykocTh 1 1abHO30PKOCT.
Paznoxenue 6emnoro ceera B criektp. OnbiTel HetoToHA. ClioskeHNE CIEKTPaIbHBIX IIBETOB. J{ucmepcus ceera.
Hemoncmpauuu.
[IpsiMonuHEHOE pacCIpPOCTPAHEHUE CBETA.
OtpaxkeHue cBeTa.
[Tonydenne n300pakeHUM B IJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomiienue cBera.
OnTHUYECKUN CBETOBO/L.
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6. Xoa mydeit B coouparolei JuH3e.
7. Xopn yder B paCCEUBAIONIEH JIMH3E.
8. IlomyyeHue n300paxxeHUM C TOMOUIBIO JTUH3.
9. Ipunumn neiicTBus GpoToanmnapaTa, MUKPOCKOTA U TEJIECKOTIA.
10.Mopens rnasa.
11.Pa3noxxenue 6enoro cBeta B CIIEKTP.
12.Tlonydenue 6e0oro CBETa MPH CIOKEHUU CBETA Pa3HBIX IBETOB.
Jlabopamopnuie pabomol u onvimol.
HccnenoBanne 3aBUCMMOCTH yIJIa OTPAXKEHUsL CBETOBOTO JIy4a OT yTJIa MaCHHUS.
N3ydeHne xapakTepuCTHK N300pakeHUs IpeIMETa B INIOCKOM 3epKalie.
Hccenenoanue 3aBUCUMOCTH yIJIa IPEJIOMIIEHUS CBETOBOTO JIy4da OT yIJila IIaJ€HUs Ha TPAHULIE «BO3LYX—CTEKIIO».
[Tosydyenne n300paxeHnii ¢ MTOMOIIbIO COOMPAIOIEH JINH3HI.
Omnpenenenre GOKYCHOIO PACCTOSTHUS U ONTHYECKON CHIIbI COOUpAIOUIEH JTMH3BI.
6. OmnbITHI MO Pa3JI0KEHUIO OEJIOTO CBETA B CIIEKTP.
7. OnbITHI O BOCHPUATHUIO LIBETA IPEIMETOB MIPH UX HAOIIOJCHUH YEPE3 LIBETOBBIE (PUIIBTPBHI.
KBanToBbBIE AIBJICHUA.
OneiTel Pezepdopaa u minanerapuas monaens aroma. Mojens aroma bopa. Mcnyckanue u norjoiieHue cBeta aroMmoM. KBaHTHI.
JInHenWyaTele CIIEKTPBI.
PannoaktuBHOCTh. Anb(a, 6eTa- u raMmma-usiydenus. CTpoeHue aToMHOro siapa. HykimonHas Mmoziens aToMHOro siapa. M30Tomsbl.
PannoaktuBHbIe npeBpamenus. llepuon nonypacnaaga aTOMHBIX sI€Ep.
AnepnHble peakiuu. 3aKOHBI COXPAHEHMS 3apsAJ0BOIO M MACCOBOIO YHMCEI. DHEPIHs CBSA3M AaTOMHBIX snuep. CBs3b Macchl U
sHepruu. Peakuuu cuHre3a u nenenus anep. crounuku saeprun CosHIa U 3BE3I.
SnepHas sHepreTuka. JlencTBrs paAMOaKTUBHBIX U31y4YEHUN HA )KUBbIE OPTraHU3MBI.
Hemoncmpauuu.
CrexTpbl U3ITy4YEeHHSI U TTOTJIOLICHMUS.
CnexTpsl pa3IM4yHbIX Ta30B.
CnekTp Bogopo/ia.
Hab6nronenue tpekoB B kamepe Bunbcona.
PaboTa cuéTunka HOHU3UPYIOLIUX U3ITYUEHUH.
6. Peructpanus n3nydeHHs] OPUPOJHBIX MUHEPAJIOB U POIYKTOB.
Jlabopamopnwie pabomul u onvimol.
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1. HalGmroneHune CIUIOMIHBIX U JIMHEHYAThIX CIIEKTPOB U3JIy4YEHHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUU YACTULIBI 10 TOPMO3HOMY Iy TH (110 oTorpadusim).

3. UsmepeHue paguoakTUBHOIO (hoHa.

IHoBTOpPHUTEIBLHO0-0000 1AM MOYTb.

[ToBTOpHUTENHEHO-00001IAIOMNK MOY b MIPEAHA3HAUCH JIJISI CUCTEMATH3AIMN U 0000IICHHUS IPEIMETHOTO COJEP>KaHUS U OTbITa
AESITeIbHOCTH, MPUOOPETEHHOTO NPU U3YYEHUU BCEro Kypca (PU3MKH, a TaKkKe JJI1 MOJTOTOBKA K OCHOBHOMY TOCYJapCTBEHHOMY
’K3aMeHy o (pu3HKe 1751 00yUarolMXcs, BEIOPaBIINX ATOT YUEOHBIH MpeaMeET.

[Ipu u3yueHNH NaHHOTO MOAYJISl PEATU3YIOTCS M CUCTEMaTU3UPYIOTCS BUJIBI IEATEIHHOCTH, HA OCHOBE KOTOPBIX 00€CIIeYNBACTCS
JOCTHKEHHE TPEAMETHBIX W METaNpEeJAMETHBIX IUIAHUPYEMBIX pe3ylbTaToB o0O0y4eHus, (OPMUPYETCS €CTeCTBEHHOHAYYHAS
I'PaMOTHOCTh: OCBOEHHE HAy4YHbIX METOJOB HCCIEIOBAaHUS SBJIICHUN MPUPOABI U TEXHUKH, OBJAJACHHE YMEHUSMHU OOBSACHATH
(buznueckue BICHUS, IPUMEHSIS OTyUYSHHbIE 3HAHUS, pEIIaTh 33/1a4k, B TOM YUCJIE KaUECTBEHHbIC U 3KCIIEPUMEHTAIIbHBIE.

[IpyHIMNIUATBHO AESATENbHOCTHBIM XapakTep AAHHOIO pasjieia peanu3yercs 3a C4ET TOro, 4ro OOydarollUecs BBHIMOIHSIOT
3a/1aHHusl, B KOTOPBIX UM MpEIaraercs:

Ha OCHOBE IIOJYYEHHBIX 3HAHUU PACIIO3HABATh M HAYYHO OOBACHATH (PU3MYECKUE SIBICHUS B OKpYXKarolled Npupone u
ITOBCETHEBHOM KU3HU;

UCIIOJIb30BaTh HAay4YHbIE METOJbl HCCIIECNOBaHMS (PU3MUECKHUX SIBICHMM, B TOM YHUCIE ISl NMPOBEPKH TMIOTE3 U MOIYUYCHHUS
TEOPETHUYECKHUX BBIBOJIOB;

OOBSACHATh HAay4YHbIE OCHOBBI HauWOOJIe€ BAXKHBIX JOCTH)KEHMM COBPEMEHHBIX TEXHOJIOTH, HalpuMmep, MNPaKTUYECKOro
MCIIOJIb30BAHUS PA3IMYHBIX UICTOYHUKOB SHEPTHH Ha OCHOBE 3aKOHA MPEBPAIICHHS U COXPAHEHHS BCEX U3BECTHBIX BUJIOB YHEPTHUU.

Kaxxngas W3 TeM [OaHHOTO MOAYJS BKIIOYAET SKCIEPUMEHTAIBHOE HCCIIEN0BaHUE 0000mmaromero xapakrepa. Moayib
3aBepuIaeTcs MPOBEIECHUEM INArHOCTUYECKON U OLIEHOYHOM paboThI 32 Kypc OCHOBHOI'O OOLIET0 00pa30BaHHs.

IJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOT'PAMMBI 110 ®PU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA30OBAHUA

N3ydenne (pu3MKM Ha YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHMs HAINPaBJICHO Ha JOCTH)KEHUE JIMYHOCTHBIX, METAIIPEIMETHBIX U
MpeIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

B pesynpraTe m3ydeHuss (U3MKM Ha ypOBHE OCHOBHOTO OOIero obpaszoBaHus y oOywaromerocss OyayT chOpMHUpPOBaHBI
CIIEAYIOLINE IUYHOCTHBIE PE3YJIbTATHI B YACTH:
] 1) maTpMOTHYECKOr0 BOCIIMTAHUSA:
] - mposBJIEHHE UHTEPECA K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (PU3NUYECKON HAYKU;
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- IEGHHOCTHOE OTHOIIEHUE K TOCTHKEHUSIM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

- TOTOBHOCTb K aKTUBHOMY YYacCTHIO B 00CY/I€HUU OOIIECTBEHHO 3HAYUMBIX M 3TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM
IPUMEHEHUEM JOCTHKEHUN (DU3HKY;

- 0CO3HaHNE BAJXHOCTH MOPAJIBbHO-3THYECKUX IPUHIUIIOB B ACSATEIBHOCTH YUYEHOTO;

3) 3cTeTH4€eCKOr0 BOCIIUTAHUS :

- BOCIIPUSATHE ACTETUYECKUX KaueCTB (PU3MUECKON HAyKH: €€ TApMOHHYHOTO MOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JIAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHMS:

- OCO3HAHHME LIEHHOCTU (PU3MYECKON HAYKM KAaK MOIIHOIO HMHCTPYMEHTAa MO3HAaHUS MHpPA, OCHOBBI PA3BUTHUS TEXHOJIOTHH,
BAKHEMIIEN COCTABIAIONIEN KyIbTYPBHIL;

- pa3BUTHE HAYYHO JIIOO03HATEILHOCTH, HHTEPECA K UCCIE0BATEIbCKON 1€ATEIbHOCTH;

5) popmupoBaHuA KyJAbTYPbI 310POBbS H IMOLMOHAJBHOIO 0J1ar0MOy YU :

- OCO3HAHME LIEHHOCTU 0€30MacHOro o0pas3a JKU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE, BaXKHOCTH IMpaBUJI 0€30IacHOIO
NOBEJICHUS HA TPAHCIIOPTE, HA A0pOrax, ¢ 3JEKTPUUECKUM U TEIIOBBIM 000PYOBAHNEM B JOMALTHUX YCIOBUSIX;

- c(popMUPOBAHHOCTH HABBIKA PE(PIIEKCUU, IPU3HAHUE CBOETO MPaBa Ha OLIMOKY M TAKOTO K€ MpaBa y Ipyroro 4ejioBeKa;

6) Tpy10BOr0 BOCIIMTAHMSI:

- aKTMBHO€ Yy4YaCTHE€ B PEUICHUM MPaKTUYECKUX 3aJady (B paMKax CEeMbH, 00pa3oBaTelIbHOM OpraHM3ally, ropoja, Kpas)
TEXHOJIOTMUYECKON U COLMAJIbHOM HANPaBICHHOCTH, TPEOYIOIIMX B TOM YHUCIIEC U (PU3NYECKUX 3HAHUM;

- UHTEpEC K MPAKTUYECKOMY U3YUEHHIO TPOo(deccHil, CBI3aHHbBIX C (PUUKON;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

- OpHUEHTalMsl Ha MpUMEHEeHHe (U3NYECKUX 3HAHMW AJis pelleHHs 3a7ad B 00JIACTH OKpY’KAaloUell cpelbl, IUIaHWPOBAHUS
IIOCTYIIKOB M OLIEHKH MX BO3MOYHBIX MTOCJIEICTBUM JUIs1 OKPYKAIOIEN CPEIbI;

- OCO3HaHME INI00ATLHOTO XapaKTepa 3KOJOTUYECKUX MPOOJIEM U IMyTel UX pelleHus;

8) ajanTanuu K U3MEHSAIOUIUMCH YCI0BUAM COLHAJIBHOM U MPUPOJIHOM Cpeabl:

- MOTPeOHOCTh BO B3aMMOJCHCTBUM MPU BHINOJHEHUHM HCCIEAOBAHUN M MPOEKTOB (DHU3MUECKON HANpPaBIEHHOCTH, OTKPBITOCTh
OMBITY W 3HAHUSIM JIPYTHX;

- TIIOBBIIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUYECKYIO AEATEIBHOCTD;

- MOTPEOHOCTh B POPMUPOBAHUHU HOBBIX 3HAHUH, B TOM uncie GOpMYTUPOBATh UIE€U, TOHATHUS, TUIOTE3bI O (PU3UUECKUX 00BEKTAX
U SIBJICHUSIX;

- 0co3HaHue Ae(UIIMTOB COOCTBEHHBIX 3HAHUIN U KOMIIETEHTHOCTEHN B 00J1aCTH (DU3UKH;



] - ImIaHUPOBAHUE CBOETO Pa3BUTHUS B MPHUOOPETEHUHU HOBBIX (PU3MUECKUX 3HAHUM;

] - cTpeMJIeHHE aHAIM3UPOBATH M BBISBIATH B3aMMOCBSI3M HPUPOJIBI, OOIIECTBA M SKOHOMHKH, B TOM YHCIE C HCIOJIb30BaHHUEM
buznyecKux 3HAHUI;

1 - OLIEHKA CBOMX JACUCTBUIA C YUETOM BIUSHUS Ha OKPYKAIOIIYIO CPEAY, BO3SMOMKHBIX TJI00ATbHBIX MTOCIEACTBHIA.

METAINPEIMETHBIE PE3YJIBTATBI

B pesynbrare OcBOeHHS MporpamMmbl Mo (PU3MKE HAa YPOBHE OCHOBHOTO OOIIer0 00pa3oBaHusi y oOydaromierocs OymyT
chopMHUpPOBaHbl MeTalpeIMeTHbIe Pe3yJbTaThbl, BKJIIOYAIONIUE I[103HABATENIbHBIE YHHUBEPCAJIbHbIE YyueOHBbIE JEHCTBHUS,
KOMMYHUKATHUBHBIE YHUBEpCAJIbHbIC YUCOHbBIE ACHCTBUS, PETYJIATUBHBIC YHUBEPCAIbHBIC YUCOHbIE ICUCTBUS.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

Ba3oBble Jiornyeckue a1ecTBHA:

[
[
[]

[]

BBISIBIIATH U XapaKTEPHU30BaTh CYIIECTBCHHBIC TPU3HAKN O0OBEKTOB (SIBJICHU);

YCTaHABJIMBAThH CYIICCTBEHHBIN MPU3HAK KIIACCU(DHUKAITNN, OCHOBAHHMSI JIJIs1 000OIICHNS ¥ CPaBHCHHUS;

BBISIBJISITh 3aKOHOMEPHOCTH U TPOTHMBOPEYMS B paccMaTpuBaeMbIX (akTax, JaHHBIX M HAOJIIOJEHUSAX, OTHOCSIIMXCA K
(bU3HUECKUM SIBICHUSIM;

BBISIBIISITh  TIPUYUHHO-CJIC/ICTBEHHBIE CBSI3M TPU H3Y4YCHUM (U3UYECKUX SIBICHHUM U TIPOIIECCOB, JI€NaTh BBIBOJBI C
UCIIOJIb30BAaHUEM JCIYKTUBHBIX M HHAYKTUBHBIX YMO3AaKIIOYEHUH, BBIJIBUTATh THIOTE3bl O B3aUMOCBS3AX (U3HMUECKUX
BEJIMYHH;

CaMOCTOSTEIIFHO BBIOMPATh CHIOCOO perieHus yuyeOHoW (hu3uveckoil 3agaun (CpaBHEHHUE HECKOJBKHUX BapHAHTOB PEIICHHS,
BEIOOP HanbOoJIee MOIXOAIIETO C YIETOM CAaMOCTOSATEILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBarTe/ibCKHe AeiiCTBUS:

[]
[]

]

UCIIOJI30BATh BOMPOCHI KaK UCCIIEA0BATEIbCKUN MHCTPYMEHT TTO3HAHUS,

POBOJIUTH TI0 CaMOCTOSITEIIBHO COCTABICHHOMY IUTAaHY OIBIT, HECIOXHBIM (PU3NYCCKUNH OSKCIIEPUMEHT, HEOOJIBIIOE
McclieZIoBaHNe (DU3MUECKOTO SBIICHMS;

OIICHMBATh HAa IPUMEHUMOCTh M JOCTOBEPHOCTH MH(GOPMAIIHIO, TIOJYYCHHYIO B X0JI€ UCCIICAOBAHUS WA SKCTICPUMECHTA,
CaMOCTOSTENIbHO (OpMyIHpOBaTh OOOOIIEHHWS W BBIBOJBI 10 pe3yjbTaTaM MPOBEAEHHOTO HAOJIOJEHUS, OIIbITa,
HCCJIEIOBAHMS,;

MIPOTHO3UPOBATh BO3MOXKHOE JajbHENIee pa3BUTHE (U3UUYECKUX TPOIECCOB, a TaKKE BBIABUTATH MPEINOJIOKEHUS 00 WX



Pa3BUTHHU B HOBBIX YCIIOBUAX U KOHTCKCTAX.

PaGora ¢ unpopmanmeii:

[]

[
[

MPUMEHSATh PA3JIMYHBIE METOJbI, MHCTPYMEHTHI M 3alpOChl MPU TIOUCKE W OTOOpe MH(POpPMAlUUA WM JAaHHBIX C Y4ETOM
MIPEIOKCHHOM yIeOHOM (hM3HUECKOM 3a/1a4u;

aHAJIM3UPOBaTh, CHCTEMATU3UPOBATh U MHTEPIIPETUPOBATH HHPOPMALIMIO PA3IMYHBIX BUJIOB U (OPM MPEACTABICHUS;
CaMOCTOSTENIbHO BBIOMPATh ONTUMANIbHYI0 (OpMY TMpeACTaBiIeHUS HHPOpPMALMM U WUIIOCTPUPOBATH pEIIaeMble 3ajadu
HECJIOKHBIMHU CXEMaMH, TuarpaMMamMu, MHOU TrpaduKoil 1 UX KOMOUHALIUSIMH.

KoMmyHnKkaTHBHBbIE YHMBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUS:

[]
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]

B X07i¢ 00CY>KJeHUs Y4eOHOTro MaTepHalia, pe3yJbTaToB JIa0OpaTOPHBIX pabOT M MPOEKTOB 3aJ]aBaTh BOMPOCHI MO CYIIECTBY
o0cyXTaeMol TeMbI M BBICKa3bIBATh W/, HATICIICHHBIC HAa PEIICHUE 3a/1a4M U MOJAepKaHre 0J1aroskenaTeIbHOCTH OOIICHHS,
COTIOCTAaBIISATH CBOU CYXKJICHUS C CYXJICHUSIMH JIPYTUX YYACTHUKOB JTMAjIora, OOHAPY>KUBATh PA3JIMYUE U CXOACTBO MMO3UIIHI;
BBIPA)KATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUChbMEHHBIX TEKCTAX;

MyOJIMYHO MPEACTABIATH PE3YJIBTATHI BHIMOJTHEHHOTO (PU3MUECKOTO OIBITa (IKCTICPUMEHTA, HCCIICIOBAHUS, TIPOCKTA);
MMOHUMATh M MCIIOJL30BaTh MPEUMYIIECTBA KOMAaHHOW U MHANBUAYAJTHLHON pabOTHI TIPHU PEIICHHH KOHKPETHOU (DU3UIECKOM
poOJEMBI;

OPUHUMATh €I COBMECTHOM JI€ATEITbHOCTH, OPraHU30BBIBaTH JACHCTBUS MO €€ JOCTHKEHHUIO: PACIpPENeNsaTh pPOJH,
00CYXKIaTh MPOIECCHI U PE3YIbTAaThl COBMECTHOM pabOThI, 00001IaTh MHEHHUS HECKOJIBKHX JIIOJICH;

BBITIOJIHATh CBOIO 4YacTh PaOOTHI, MOCTHTas KAa4eCTBEHHOTO pe3yJibTaTa M0 CBOEMY HAIPaBICHUIO W KOOPAWHHUPYS CBOU
JEUCTBUS C APYTUMH YjIeHAMH KOMaH/IbI;

OIICHMBATh KaueCTBO CBOETO BKJIAJa B OOIIMH MPOAYKT MO KPUTEPHUSIM, CAMOCTOSATEIHLHO CHOPMYITHPOBAHHBIM YUaCTHUKAMH
B3aUMOJICCTBHUSI.

PeryisiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

[]
[]

BBISIBIISITH TTPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUSIX, TPEOYIOMIUX IS PEIICHUs] PU3NUECKUX 3HAHUM;
OPUEHTHUPOBATHLCS B PA3IMYHBIX MOAXO0JAX MPHUHATHUS PEIICHUN (MHIUBUyAIbHOS, IPUHATHE PEIICHUS B TPYIIE, MPUHATHC
pelIeHUd Tpynmnoin);

CaMOCTOSTEIIbHO COCTaBIIATH AJITOPUTM peliecHUs (U3MYECKOW 3aJadd WIHM IJIaHA WCCIICIOBAHUSA C YYETOM HMMEIOITUXCS
pPECYpCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh Tpe/ijlaracMble BApUAHTHI PEIICHUH;

JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.



CaMOKOHTpO.HI), SMOIUOHAJIbHBbIN HHTENJIEKT:

[]
[]
[
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JaBaTh aJICKBaTHYIO OLEHKY CUTYAallMM U IPEJIaraTh IJIaH €€ N3MECHEHMUS;

OOBSCHATH MPUYUHBI TOCTHKEHUS (HEIOCTHKEHUS ) pe3yIbTaTOB JACSITEILHOCTH, 1aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;
BHOCHUTb KOPPEKTHBBI B JEATEIILHOCTD (B TOM YHCJIE B X0/ BBIITOJHEHUS (PU3UUYECKOTO HCCIEIOBAHNS WU MPOEKTA) HA OCHOBE
HOBBIX 00CTOSITENBCTB, U3BMEHUBILIUXCS CUTYallui, yCTAHOBJIEHHBIX OIINOOK, BOSHUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YyJIbTATA LEIU U YCIOBUIM;

CTaBUTH ce0s Ha MECTO JIPYTOro YejoBeKa B XOJ€ CIopa WX JUCKYCCUU Ha HAyYHYIO TeMY, TOHUMATh MOTHUBBI, HAMEPEHUS U
JIOTHKY JAPYIoro;

MPU3HABaTh CBOE MPAaBO Ha OMIMOKY MPHU PEIICHUHA (PU3NYECKUX 3a]lay WIM B YTBEPKACHUSIX HA HAYYHBIE TEMBI U TaKOE XKe
IIPaBO APYIoro.

HPEIMETHBIE PE3YJIBTATDBI

K koHIy oOyueHuss B 7 KJjacce IMPEJAMETHBIC pe3ylbTaThl HA 0a30BOM YPOBHE JOJKHBI OTpakath C(HOPMHPOBAHHOCTH Y
o0y4Jaronmxcst yMEHUM:

[]

[]

[]

UCIIOJIb30BaTh MOHATHS: (PU3NYECKHUE W XUMUYECKUE SBIICHUS, HAOIOJEHUE, SKCIIEPUMEHT, MOJEIb, TUIOTE3a, €AMHULIBI
(u3nyecKkux BEJIMUYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUA BellecTBa (TBEPOE, KUIKOE, Ta3000pa3HOE), MEXaHUYECKOE
JBUKEHUE (paBHOMEPHOE, HEPAaBHOMEPHOE, MPSMOJIMHENHOE), TPAaeKTOPHS, PaBHOAECUCTBYIOIIAs cuila, repopManusd (ynpyras,
MJIaCTUYECKas ), HEBECOMOCTb, COOOIIAONINECS COCY/IbI;

paznuyath sBiaeHUS (aud@ys3us, TEmIoBoe IBUKEHUE YACTHUI[ BEIIECTBA, PABHOMEPHOE JIBH)KEHHE, HEPAaBHOMEPHOE
JBWKEHUE, MHEPLIMS, B3aUMOJIEUCTBUE TEJI, pABHOBECHE TBEPABIX TEJ C 3aKPEIUIEHHON OChIO BpAILEHUS, NIepe1aya JAaBICHUS
TBEPABIMH TEJIaMU, KUJKOCTSIMHU M ra3aMu, aTMOc(epHOe JaBlIeHUE, TUIaBaHUE TeJ, MPEBPALLECHUS MEXaHUYECKOW SHEPTUN)
[0 OMMCAHUIO UX XapPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3MUECKOE SIBICHUE;
pacrno3HaBaTh MPOSBICHUE M3YYEHHbIX (U3NYECKUX SIBICHUI B OKpPY)KalOIIEeM MHUpE, B TOM YHCIe (PU3NUYECKHE SBJICHUS B
MPUPOAE: IPUMEPHI IBUKEHHUS C PA3TUYHBIMU CKOPOCTSIMH B )KMBOM M HEXUBOM NPUPOJE, NEUCTBUE CUIIBI TPEHUS B IPUPOAC
U TEXHUKE, BIMSHUE aTMOC(EPHOro NABJIEHUS HA UBOW OpraHu3M, IJIaBaHUE PbIO, pblyard B TEJE 4YEJIOBEKa, IMPHU 3TOM
NEPEBOUTH MPAKTUUYECKYIO 337a4y B yueOHYI0, BBIICNATh CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKHN ) (PUBHUYECKUX SBJICHUN;
OMKCHIBATH M3YUYEHHBIE CBOMCTBA TEN U (PU3UUYECKHE SIBJICHUS, UCIOJIB3Ysl (DU3NUECKUE BEIMUMHBI (Macca, 00BbEM, MIIOTHOCTh
BELIECTBA, BPEMS, MyTh, CKOPOCTh, CPEIHSSA CKOPOCTb, CUJIa YIPYIOCTH, CHJIA TSKECTH, BEC TeJa, CUJla TPEHUs, JaBJICHUE
(TBEpIOrO TENa, JKUAKOCTH, T'a3a), BRITAJKUBAIOIIAs CHJIa, MEXaHUYecKass paboTa, MOIIHOCTb, TUIEYO CHJIBI, MOMEHT CHIJIBI,
KO3((UIMEHT MOJIE3HOTO JIEHCTBUS MEXAaHU3MOB, KMHETUYECKas M NMOTEHLMAaJbHAs SHEPrus), IpU OMNHUCAHUU MPaBUIBHO



TPaKTOBaTh (PU3UYECKUIA CMBICI HCIOIb3YEMBIX BEJIMYMH, UX O0O03HAUYECHUS] M €OUHUIBI (U3MUECKUX BEIMYMH, HAXOAMTD
(GbopMyJIbl, CBS3BIBAIOIINE JIaHHYIO (PU3UYECKYIO BEJIMYMHY C JIPYTMMU BEJIMYMHAMU, CTPOUTH TpadUKu H3YUEHHBIX
3aBUCUMOCTEHN (PU3NUECKUX BEITNYMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UYECKHE SIBICHUS U MPOLECCHI, HUCIOJIb3Yys MpaBWiIa CIOKEHUS CHII (BIOJb OJIHOM
npsimoii), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, MPaBWJIO paBHOBecHUs] pbryara (0J0Ka), «30JI0TOE TMPABUIO»
MEXaHHMKH, 3aKOH COXpPaHEHHsI MEXaHWYECKOW SHEPTUH, NMPHU 3TOM J1aBaTh CIOBECHYIO (POPMYJIHUPOBKY 3aKOHA U 3alHCHIBAThH
€ro MaTEMaTHYECKOE BBIPAKECHUE;

OOBACHATh (PU3MYECKUE SBJIICHMS, TIPOLECCHl W CBOWCTBA Te€JI, B TOM 4YHUCIE U B KOHTEKCTE CHUTyalul
NPAaKTUKOOPHUEHTUPOBAHHOIO XapakTepa: BBIABIATh MPUUYUHHO-CICACTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHHME U3 1-2
JIOTUYECKUX IIaroB ¢ ONopoi Ha 1—2 M3y4yeHHBIX CBOMCTBA (PU3NYECKUX SIBICHUHN, PU3NUECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH;
pemiaTh pacy€THble 3a1ayd B 1—2 NEHCTBUSA, MCMOJIb3YS 3aKOHBI U (DOPMYJIbI, CBA3BIBAIOLIME (DU3NUYECKUE BEIUYUHBI: HA
OCHOBE aHajiM3a YCJIOBHS 33Jaud 3alUChIBaTh KPAaTKOE YCIOBHUE, MOJCTABIATh (PU3UUYECKUE BEIUYHMHBI B (DOPMYJIBI H
MPOBOJIUTh PACUEThl, HAXOAUTh CIPABOYHBIE JAHHBIC, HEOOXOAUMBIE JUIsl PEIHICHMS 3a/Jad, OLUEHUBATh PEATUCTUYHOCTD
MOJTY4YEeHHOU (PU3NUECKON BETNYNHBI;

pacrno3HaBaTh NpoOJEMBbl, KOTOpPbIE MOXKHO PELIUTh MNpPU MOMOUIM (PU3NYECKUX METOJIOB, B ONHMCAHUU HCCIEIOBAHUS
BBIJIETISITh MPOBEPSIEMOE MPEIONIOKEHNE (TUIIOTE3Y), pa3nuyaTh U MHTEPIPETUPOBATH MOJYUYEHHBIM pe3ynbTar, HaXOAUThb
OLIMOKY B XO/I€ OMbITA, 1€7aTh BHIBOJIBI 110 €T0 pe3yIbTaTaM;

MPOBOJIUTH OMBITHI MO HAOMIOACHUIO (DU3UUECKUX SIBICHUN WM (PU3UUYECKUX CBOMCTB Tell: (hOpPMYJHMPOBATh MPOBEPSEMBIE
MPEANOJIOXKEHNUs, COOUpPaTh YCTAaHOBKY W3 MPEMJIOKEHHOTO0 OOOPYJIOBaHHUA, 3alUChIBATh XOJ OMbITa U (OPMYIUPOBATH
BBIBO/IbI;

BBIMOJIHATH MpPsIMbIE U3MEPEHMsI PAcCTOSHUS, BPEMEHHU, MacChl Tena, 00bEMa, CHIIbI U TeMIepaTyphl C HCIOIb30BAaHUEM
aHAJIOTOBBIX W IU(GPOBBIX MPUOOPOB, 3AMUCHIBATH MOKa3aHUS MPUOOPOB C YyUETOM 3aJaHHON aOCOIIOTHOM MOTPENTHOCTU
U3MEPEHU;

MPOBOJIUTH MCCIIEOBAHUE 3aBUCUMOCTH OAHOW (PM3MUECKOW BEIMYMHBI OT JPYTOil C UCIOIb30BAHUEM MPSIMBIX U3MEpPEHUI
(3aBHCHUMOCTHU ITyTH PAaBHOMEPHO JIBMXKYIIETOCS Tela OT BPEMEHU JABMKEHUS Tesa, CUJIbl TPEHUSI CKOJIBKEHHS OT Beca TeJa,
KauecTBa OOpaOOTKM IMOBEPXHOCTEW TeNl W HE3aBUCMMOCTH CHWJIbl TPEHUS OT IUIOLIAAM CONPUKOCHOBEHHS Tell, CHUJIbI
YOPYrocTd OT YUIMHEHHS MPYKUHBI, BBITAIKWBAIOMIEH CHUIIBI OT O0BbEMA MOTpY>KEHHOM 4YacTH Tejda M OT IUIOTHOCTH
KUAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTU TeJa, OT TJIyOMHBI, HA KOTOPYIO MOTPY>KEHO TENO, YCIOBHM TUIaBaHUS Te,
yCIIOBUM paBHOBECHA pbluara M OJOKOB), y4acTBOBAaTh B IUIAHMPOBAHWU y4E€OHOTO HCCIEIOBaHUS, COOMPATh YCTAaHOBKY U
BBINIOJIHATh U3MEPEHUS, Ceaysl MPEeIOKEHHOMY IUIaHy, (PUMKCHUPOBATh PE3yJIbTaThl MOTYUYEHHON 3aBUCUMOCTH (PU3HUYECKHUX
BEJIMYMH B BUE NPEJIOKEHHBIX Ta0JIHI] U TPAPUKOB, JAE€IaTh BHIBOJBI 10 PE3yJIbTaTaM UCCIEAOBAHMUS;



] mpOBOAMTH KOCBEHHBIE M3MEPEHUs (PU3NYECKUX BEIMUYMH (TJIOTHOCTH BEIIECTBA JKMJKOCTH W TBEPIOTO Tela, Cuia TPEHHUs
CKOJIb)KEHUS, JaBJICHUE BO3/yXa, BBHITAIKHBAIOIAS CHIIA, NEHCTBYIOMIAs HA MOTPYXEHHOE B JKUIKOCTH TeNO, KOOPPUIIUESHT
MIOJIE3HOTO JEHCTBUS MPOCTHIX MEXAHU3MOB), CIEAYs NPEIJI0KEHHON MHCTPYKUMU: MPU BBINOJHEHUN U3MEPEHHUI cOOMpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIYUCIISITh 3HAYEHUE UICKOMOI BEJIMYHHBI;

coOJII0AATh MTpaBUJIa TEXHUKHU O0€30IIaCHOCTH MPHU paboTe ¢ 1abopaTOPHBIM 000PYA0BaHUEM;

yKa3bIBaTh NMPHUHLMIIBI ACHCTBHUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETP, TUHAMOMETpP, COOOIAIOLIUECS
cocyabl, 0apoMeTp, pblyar, MOJBUKHBINA U HETIOABM)KHBIIN OJI0K, HAKJIOHHAS MIJI0OCKOCTH;

] xapakTepu30BaTh MPUHIUIBI ACUCTBUS U3YUYCHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPON HA MX OMHCAHUA (B TOM
qyyucie: TOAIIUIHUKH, YCTPOMCTBO BOJONPOBOJA, THAPABIWYECKHA Ipecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HAacoc,
apeoMeTp), UCTIONb3YS 3HAHMS O CBOMCTBAX (PM3MUECKHUX SBJICHUN U HEOOXOAUMBIEC (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

] mpuBOIUTH HpUMEpHl (HAXOAWTh HMH(OPMALMIO O MpHUMEpax) MPAKTUYECKOTO HCIOJb30BaHUS (PU3MUYECKUX 3HAHUI B
MOBCETHEBHOM XKU3HU ISl oOecriedeHusl 0e30MacHOCTH IMpH oOpallleHuu ¢ NpubopaMu U TEXHUUYECKHMMH YCTPOMCTBAMH,
COXPAHEHUS 3/I0POBbS U COOJIIOIEHUSI HOPM 3KOJIOTHYECKOTO MOBEACHMSI B OKPYIKaIOILEH cpeie;

] oCyIIecTBIATh OTOOP UCTOYHUKOB MH(popMalu B IHTepHETE B COOTBETCTBUM C 33JJaHHBIM ITOMCKOBBIM 3allPOCOM, Ha OCHOBE
MMEIOIIMXCA 3HAHUU W MyTEM CpPaBHEHUS pa3IMYHBIX HCTOYHHMKOB BBIACNATH HMH(POPMALMIO, KOTOpas SIBISIETCS
MPOTUBOPEYUBOMN HIIM MOXKET ObITh HETOCTOBEPHOM;

] ncronb30BaTh TMpPHU  BBINOJHEHWM YYEOHBIX 33JaHUM  HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy (U3UYECKOro COAEepKaHus,
CIpaBOYHbBIE MaTepuaibl, pecypchl ceTu MHTepHeT, BiaaeTb NpUEMaMHU KOHCIEKTHUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMaIMK U3 OJHON 3HAKOBON CHCTEMBI B IPYTYIO;

] co3maBaTh COOCTBEHHBIE KpATKHE MUChbMEHHBIE U YCTHBIE COOOIIECHUSI Ha OCHOBE 2—3 MUCTOYHUKOB MH(OpMAIuu (PU3ndecKoro
COJIepKaHusl, B TOM 4yHclie MyOJIMYHO eNaTh KpaTKue cOOOLIeHHs O pe3yJibTaTaX MPOEKTOB WM YUeOHBIX UCCIIEJOBAaHUN, TPU
STOM I'PaMOTHO MCHOJIb30BaTh U3yUEHHBI NOHITUMHBIN anmapar Kypca (U3UKH, COTPOBOXKAATh BBICTYIUICHUE MTPE3CHTALIUEH;

] mpu BBIMOTHEHUM YYEOHBIX MPOEKTOB U MCCIEIOBAHUNA paCIpEeNeNsiTh OOS3aHHOCTM B TIPYIIE B COOTBETCTBUHU C
MOCTaBJICHHBIMHM 3aJladyaMU, CIEAUTh 32 BBIIIOJIHEHHEM IIJaHa JIEMCTBUM, aJ€KBATHO OLEHMBATh COOCTBEHHBIA BKJIAJ B
JEeSTEIBbHOCTD IPYIIIbI, BRICTPAUBATh KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYXKAIOLIUX.

K koniyy oOyueHus B 8 kjacce mpeaMeTHbIE PE3ysbTaTbl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpaxaTh C(HOPMHUPOBAHHOCTH Yy

00y4aromuxcst yMEHHIA:

] ncronb30BaTh MOHATHSA: Macca W pasMepbl MOJIEKYJ, TEIJIOBOE ABMKEHHUE aTOMOB M MOJIEKYJ, arperaTrHble COCTOSHHMSI
BEIIECTBA, KPUCTAJUIMYECKHE U aMOp(HBIEC Tela, HACHIILEHHBIH U HEHACHIIICHHBIN Map, BIaKHOCTh BO3AyXa, TeMIepaTypa,
BHYTPEHHSISI 3HEPIUs, TEIJIOBOM JBUraTellb, AJIEMEHTAPHBIA 3JEKTPUUYECKUHA 3apsll, JEKTPUYECKOE IMOJE, NMPOBOJHHUKU H
JUAJIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUI TOK, MATHUTHOE TOJIE;

] O



] pa3nuuarh ABJI€HUS (TEIJIOBOE PACIIMPEHHE U CKaTUeE, TeIUlonepeaaya, TeIJIOBOE paBHOBECHE, CMAUMBAaHUE, KAUJUISIPHbIC
SABJICHUSA, WCHApeHue, KOHJCHCAlUs, I[UIaBJICHUE, KpucTauu3auus (OTBEpACBAaHUE), KHUIICHHE, TeIUlonepeaayda
(TEenI0mpOBOIHOCTH, KOHBEKIIUS, U3TYUCHHE ), IICKTPU3ALIUS TE, B3aUMOACHCTBUE 3aps/IOB, NIEUCTBUS DJIEKTPUUECKOTO TOKA,
KOPOTKOE 3aMbIKaHHUE, B3AaUMOJICHCTBUE MarHUTOB, JACHCTBUE MarHUTHOTO IMOJS HA MPOBOJAHUK C TOKOM, JIEKTPOMArHUTHAs
WHIYKITMS) TIO OMTMCAHUIO X XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, ICMOHCTPUPYIONIHNX JaHHOE (PHU3UYIECKOE SBIICHUE;

] pacno3HaBaTh MPOSIBICHHE M3YUYEHHBIX (PU3MUECKHUX SIBIICHUU B OKpYKalOlIeM MHUpE, B TOM 4ucliie (GU3MUECKUE SBICHUS B
IPUPOJIC: MOBEPXHOCTHOE HATSHKEHUE M KANWJUISIPHBIE SIBIICHHSI B MPUPOJE, KPUCTAIUIBI B Ipupone, usnydeHue ConHua,
3aMep3aHue BOJIOEMOB, MOPCKUE Opu3bl, 0Opa3oBaHUE POCHI, TyMaHa, WHEs, CHEra, DJIEKTpUUYECKHE SBJICHUS B aTMocdepe,
AIIEKTPUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE T0JI€ 3eMJTH, Apeld MOoIt0COB, pOJIb MATHUTHOTO TOJIS JUIsl )KM3HU Ha 3eMIle,
MOJIAPHOE CUSHUE, IIPU 3TOM NEPEBOJIUTH MPAKTUYECKYIO 3a7a4y B YUeOHYIO, BBIICIATh CYIIIECTBEHHbIE CBOMCTBA (MPU3HAKK)
bu3NUeCcKuX SBICHHUI;

] omnuchIBaTh U3yYCHHBIE CBOMCTBA TeN U (PU3UYECKUE SIBJIICHUS, UCTIOIL3Ysl (PU3NYECKHUE BEIMUMHBI (TeMIepaTypa, BHyTPEHHSS
SHEPrusi, KOJIMYECTBO TEIUIOTHI, yJeidbHAas TEIJIOEMKOCTh BEIIECTBA, yJeJibHAs TEIUIOTA IJIaBJICHMs, YJelbHAas TEIIoTa
napooOpa3oBaHus, yjelbHAs TEIUIOTa CrOpaHusl TOIUIMBA, KOA(M(UIIMEHT TMOJE3HOr0 JEUCTBUS TEMJIOBOW MAIIWHBI,
OTHOCHUTEJIbHASL BJIQXHOCTh BO3AYyXa, SJEKTPUUECKUNU 3apsll, CUJIa TOKa, AJIEKTPUUYECKOE HAIpPSHKEHHE, COMPOTUBJICHUE
IPOBOJIHUKA, YJI€JIbHOE CONMPOTUBJIICHUE BEIECTBA, pad0oTa U MOIIHOCTh AJIEKTPUUECKOTO0 TOKA), IPU OMHCAHUH MPaBUIBLHO
TPaKTOBaTh (DU3UYECKUUA CMBICT HCIOJIB3YEMBbIX BEIIMYUH, OOO3HAYEHUS W EAUHUIBI (PU3NYECKUX BEIUYUH, HAXOAHThH
(dbopMyIIbl, CBS3BIBAIOIINE JIAaHHYIO (PU3UYECKYIO BEJIMYMHY C JIPYTUMU BEJIMYMHAMU, CTPOUTH TpadUKU H3YUEHHBIX
3aBUCUMOCTEHN (PU3MUECKUX BEITUYMNH;

] XapaKTepu30BaTh CBOMCTBa Tes, (PU3MYECKUE SIBJICHUS WM TMPOILIECChI, HUCMOJb3ys OCHOBHBIE TMOJIOKEHHUS MOJICKYJISIPHO-
KMHETUYECKOW TEOpUU CTPOCHUS BEIIECTBA, MPUHIIUI CYNEPIIO3UIIUU TOJIeH (Ha KAYECTBEHHOM YPOBHE), 3aKOH COXpaHEHUs
3apsana, 3akoH Oma st yyacTka 1enu, 3akoH Jlxoynsa—JIeHna, 3akoH COXpaHEHHsl SHEPIHH, MPU 3TOM J1aBaTh CIOBECHYIO
dbopMyJIMPOBKY 3aKOHA U 3aMKUCHIBATh €0 MAaTEMAaTUYECKOE BhIPAYKECHHUE;

] 0OBSICHATH (pU3UYECKHE MPOIECChI M CBOMCTBA TEN, B TOM YHUCJIE U B KOHTEKCTE CHUTYyallUid MPAKTHKOOPUEHTHUPOBAHHOTO
XapaKTepa: BBISBIATh MPUUYMHHOCIICICTBEHHBIC CBSI3U, CTPOUTH OOBACHEHHE M3 |1—2 JIOTHYECKUX IIaroB C OMOpoi Ha 1-2
M3YUYEHHBIX CBOMCTBA (DU3UYECKUX SIBJICHUH, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTE;

] pemath pacu€THbIC 3aaud B 2—3 JEHCTBHS, HCIOJB3Ysl 3aKOHBI U (OPMYJIbI, CBs3bIBatole (U3UYECKUE BEJIMYMHBI Ha
OCHOBE aHaJlu3a YCJOBHUsS 3aJayd 3alUChIBaTh KPATKOE YCIIOBHE, BBISBIATH HEJOCTATOK JAHHBIX JIs PEIICHUs 3aJayu,
BBIOMpATh 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE ISl €€ PEIIeHUs, MPOBOIUTh Pacu€Thl U CPaBHUBATH MOJYYECHHOE 3HAYCHUE
(bu3UYECKON BEJIMUUHBI C U3BECTHBIMU JIAHHBIMU;

] pacmo3HaBaTh MPOOIEMbI, KOTOPHIE MOYKHO PEITUTh TIPU TMOMOITH (GU3HUIECKUX METOJIOB, HCTIONB3Ys OMUCAHNE UCCIIETOBAHMS,



]

BBIICIIATH IIPOBEPSIEMOE MPEIIOJIOKEHUE, OLIEHUBATH IIPABUIIBHOCTD NOPs/IKa POBEICHUS UCCIEA0BAHMS, 1€TaTh BEIBOJIBI;
MPOBOAMUTH OMBITHI MO HAOMIONEHUIO (U3NYECKUX SBJICHUN WU (PU3NYECKUX CBOMCTB Ted (KamWUIApHBIC SIBICHHUS,
3aBUCUMOCTb JIABJICHHS BO3yXa OT €ro 00bEMa, TEMIEPATYPbI, CKOPOCTH MPOLIECCA OCTHIBAHUS U HArPEBaHUS NPH U3ITyYEHUU
OT LIBETa U3JTy4arollen (ITOTJIOIIAOIIEH ) TOBEPXHOCTH, CKOPOCTh HCHAPEHUS BOJIBI OT TEMIIEPATYPhI KUIKOCTH U IUIOIIAIN €€
MTOBEPXHOCTH, JJIEKTPHU3ALUs TEA M B3aHUMOJCHCTBHUE SJEKTPUUYECKUX 3apsAI0B, B3aUMOJCHCTBUE IMOCTOSIHHBIX MAarHUTOB,
BHU3yaJIM3allisl MarHUTHBIX MOJIEH NMOCTOSHHBIX MArHUTOB, AEHCTBUS MarHUTHOIO MOJ HA IMPOBOJHUK C TOKOM, CBOMCTBa
AIIEKTPOMArHuTa, CBOWCTBA OJJIEKTPOJBUTATENSI MOCTOSHHOTO TOKA): (POPMYIUpPOBaTH MPOBEpsieMble MPEANOI0KEHUS,
coOupaTh YCTAHOBKY U3 NPEIOAKEHHOIO 000pYAOBaHNS, ONIUCHIBAThH XO/1 ONbITA U (POPMYIUPOBATH BBIBOJBL;

BBINIOJIHATG TPSIMBIE M3MEPEHUS TEMIEPATYPbl, OTHOCUTEJIBHON BIIAJKHOCTU BO3AyXa, CHJBI TOKAa, HAIPSHKEHUS C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U JATYUKOB (PU3NUYECKUX BEJIMYHMH, CPAaBHUBATH PE3YJIbTAaThl U3MEPEHUHN C yU4ETOM
3aJJaHHOM a0COJIOTHON MOTPEIIHOCTH;

MPOBOJIUTH MCCIIEIOBAHUE 3aBUCHUMOCTU OAHOM (PM3MUECKON BEIUYHMHBI OT JIPYroil ¢ MCIOIb30BAHUEM NPSIMBIX HU3MEPEHUI
(3aBHCHUMOCTb CONPOTHUBIIEHUSI IPOBOJHUKA OT €ro JUIMHBI, TUIOHNIAAM MONEPEYHOI0 CEYEHHUS] W YAEIBHOIO COMPOTUBICHUS
BEILIECTBA IPOBOJHMKA, CUJIbI TOKA, MJYIIEr0 Yepe3 NPOBOJHUK, OT HANpPSHKEHUS Ha MPOBOJHUKE, HCCIEAOBaHUE
MOCJIEIOBATEIBHOIO M IMapaIEIbHOTO COEIMHEHUN MPOBOJHUKOB): IJIAHUPOBATH HCCIEAOBAaHUE, COOMPATh YCTAHOBKY H
BBINOJIHATh U3MEPEHUS, CIETYsI PEAJIOKEHHOMY IJ1aHy, (PMKCUPOBATh PE3yJIbTaThl OTYYEHHON 3aBUCUMOCTH B BUJI€ TaOJINLL
U rpauKoOB, J1eJaTh BBIBO/BI 10 Pe3yJIbTaTaM UCCIEI0BaHUS;

IPOBOJUTH KOCBEHHBIE U3MEpEeHUsI (PU3NMUECKUX BeIUYUH (yleiabHasl TeII0EMKOCTh BEIlIECTBA, CONPOTUBJICHUE MTPOBOAHMKA,
paboTa ¥ MOLIHOCTH 3JEKTPUUECKOrO TOKA): IJIAHUPOBATh MU3MEPEHHUS, COOMPATh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEIYs
MPEAJIOKEHHOW MHCTPYKIUH, U BBIYUCIISATh 3HAYEHUE BETUYNHBL;

coOJII01aTh MTpaBuila TEXHUKHU 0€30MMacCHOCTH IpH padoTe ¢ 1abopaTopHbIM 000PYI0BAHHUEM;

XapaKTepU30BaTh MPUHIUIBI AEHUCTBUS U3YyUEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPONCTB C OMOPOM Ha MX omucaHus (B TOM
quCclie: CUCTEMa OTOIUIEHUS! JOMOB, TUTPOMETP, NapoBas TypOMHA, aMIIEpMETP, BOIBTMETP, CUETUHUK AJIEKTPUUECKON SHEPTUH,
AJIEKTPOOCBETUTENbHBIE MPUOOPBI, HarpeBaTelIbHbIE 3JIEKTPONpUOOpHl (IIPUMEPHI), BJICKTPUUECKUE MpPelOXpaHUTENH,
AIIEKTPOMArHuT, 3JEKTPOIBUTATEIb IOCTOSIHHOTO TOKA), HCHOJb3ysl 3HAHUS O CBOMCTBaX (U3UYECKUX SIBICHUH WU
HeoO0X0ouMble (PU3MUECKHE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOWCTBA W HM3MEPUTENbHBbIE MPUOOPHI MO CXEMaM M CXEMaTHYHBIM PHCYHKam
(>KMJIKOCTHBI TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTATENb BHYTPEHHETO CropaHusi, 3JEKTPOCKOIN, PEeocTar),
COCTABJISITh CXEMbl JJIEKTPUYECKHUX LIETEed C MOCJIeNI0BaTEIbHbIM U MapayiebHbIM COEAMHEHHEM JIIEMEHTOB, pa3inyas
YCJIOBHbIE 0003HAYEHUS FJIEMEHTOB JIEKTPUUECKUX ETIEH;

NPUBOIUTH MpUMEPbl (HAXOAUTh HHPOPMAIMIO O MpUMEpax) MNPaKTHUYECKOTO HCIOJIb30BaHUA (U3NYECKUX 3HAHUU B



MOBCEIHEBHOM >KM3HU JJIsI oOecrieueHus] 0€30MacHOCTH MpH OOpalleHUuu ¢ MpudopaMud M TEXHHUUYECKUMH YCTPOMCTBAMH,
COXPAHEHMS 3JI0POBBS U COOIIOJICHUSI HOPM SKOJIOTMYECKOTO IMOBEACHUS B OKPY KaIOIIeH cpeie;

] OCymIeCTBIATH MOWUCK WHpOpManuu (PU3NYECKOTo coaepxkaHus B VHTepHeTe, HAa OCHOBE HMMEIONIMXCS 3HAHUUA U MyTEM
CpaBHEHUS JOTOJTHHUTEIBHBIX MCTOYHHKOB BBIICISATH WH(OPMAIUIO, KOTOpAs SBISACTCS MPOTHBOPESYMBON I MOXKET OBITH
HEJIOCTOBEPHOM;

] WCmoJIb30BaTh MPH BBHINOJHEHUU YYCOHBIX 3aJaHUN HAYYHO-TIONMYJSIPHYIO JHUTEpaTypy (HU3NUecKoro cojaepKaHus,
CIIpaBOYHBIE MaTepHuaibl, pecypchl cetu HWHTEepHeT, BiaieTh NpuéMaMyd KOHCHEKTHPOBAHHS TEKCTa, MPeoOpa3OBaHUS
uH(OpMaIK U3 OJTHOM 3HAKOBON CUCTEMBI B JIPYTYIO;

] co3gaBaTh COOCTBEHHBIEC NMUCHMEHHBIE U KPAaTKUE YCTHBIE COOOIIEHUs, 000011as HHPOpMAIUIO U3 HECKOJbKUX MCTOYHUKOB
(bU3UYECKOr0 COJIepkKaHUs, B TOM UHCIE MyOJIMYHO TMPEICTABIATh PE3YyIbTaThl MPOCKTHOM WM HCCIEI0BATEIBCKOM
NEATEeIbHOCTH, TPU STOM TPAMOTHO HCIOJIb30BATh M3YyYCHHBIM MOHATUIHBIN anmapaT Kypca (U3UKH, COIMPOBOXKIATh
BBICTYIUJICHUE MPE3EHTALUE;

] mpu BBITTOJTHEHUU Y4YEOHBIX MPOEKTOB M MCCICAOBAHUN (DPU3UYSCKHX ITPOIIECCOB pacCHpeeisaTh 00S3aHHOCTH B TPYIIIE B
COOTBETCTBHM C MOCTABJICHHBIMHU 3aJ1a4aMU, CJICAUTH 3a BBINOJIHEHUEM IUIaHA JEUCTBUM W KOPPEKTUPOBATH €ro, aJeKBATHO
OIICHUBAaTh COOCTBEHHBIM BKJaJ B JAEATCIBHOCTH TPYIIIBI, BBICTPAMBATh KOMMYHHMKATHUBHOE B3aUMOJICHCTBHUE, IPOSBIIA
TOTOBHOCTH pa3peniaTb KOH(QIUKTHI.

K xoHmy oOydeHus B 9 kJjacce IpeaMETHBIC Pe3yiabTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpakaTh CHOPMHUPOBAHHOCTH Y

o0y4Jaronmxcst yMEHUM:

] MCTMOJIb30BaTh MOHSATHUS: CUCTEMa OTCYETa, MaTepUaIbHas TOYKA, TPACKTOPHUs, OTHOCUTEIIBHOCTh MEXaHUYECKOTO JBUKEHUSI,
nedopmanus (ynpyras, IUlacTHYECKas), TPEHUE, LEHTPOCTPEMUTEIIPHOE YCKOpPEHHE, HEBECOMOCTb W MEpPerpy3KH, ILEHTP
TSPKECTH, a0COTIOTHO TBEPJIOE TEJO, IEHTP TSAKECTU TBEPJIOTrO TEIa, paBHOBECUE, MEXaHUYECKHUE KOJICOaHUsI U BOJHBI, 3BYK,
MH(PPa3ByK U YJIbTPa3BYK, OJIEKTPOMArHUTHBIC BOJIHBI, IIIKajla »JJEKTPOMAarHUTHBIX BOJH, CBET, OJM30PYKOCTh U
JATbHO30PKOCTh, CIIEKTPhI UCITYCKAHUS U TIOTJIONICHUS, anb(da, 0eTa- U raMMa-u3aydeHus, U30TOIbI, siICpHAs IHEPTETHUKA;

] paznuuath SIBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEMHOE NBM)KEHHE, PABHOYCKOPEHHOE MPSIMOJIUHEHHOE
JIBDKEHUE, CBOOOTHOE TIaJICHUE TEJl, PABHOMEPHOE JABMKEHUE M0 OKPY>KHOCTH, B3aMMOJICHCTBHE TeJI, PEAKTUBHOE JIBH)KCHHE,
KoJiebaTebHOe JIBIKCHUE (3aTyXaoINe M BBIHYXKIICHHbIE KOJIeOaHUsI), PE30HAHC, BOJTHOBOE JBMKCHHUE, OTPAKEHUE 3BYKA,
MPSIMOJIMHEWHOE PACPOCTPAHEHHUE, OTPAXKEHUE U MPEJIOMIICHHE CBETA, MOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, PA3I0KEHUE
0enoro cBera B CIEKTP U CJIOXKEHHE CIEKTPaJIbHBIX IIBETOB, IUCIEPCUS] CBETA, €CTECTBEHHAas PaJuOaKTUBHOCTD,
BO3HUKHOBEHHE JIMHEHYATOTO CIEKTpa M3JIyYEHHs) MO ONHUCAHMI0 WX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SIBJICHUE;

] pacmo3HaBaTh MPOSBICHHE WU3YYEHHBIX (PU3MUECKHUX SBICHUH B OKpY’XKaroIeM Mupe (B TOM yucie (pu3udeckue SBICHUS B



OpUpOJIE: TPUIUBBI U OTJIMBBL, JABMKEHUE IUlaHeT COJIHEYHOM CHCTEMbI, PEAaKTUBHOE JBHUKEHHE JKUBBIX OpPIaHU3MOB,
BOCIIPUSITUE 3BYKOB )KMBOTHBIMH, 3€MJIETPSICEHUE, CEHICMUUECKHUE BOJIHBI, IIyHAaMH, 9XO0, L[BETA TE€J, ONTUYECKUE SIBJICHUS B
npupojie, OHMOIOrMYecKoe JAEWCTBHE BHJMMOTO, YJIbTPA(UOIETOBOTO M PEHTTEHOBCKOTO W3IYUYEHHUH, €CTECTBEHHBIN
PaAMOAKTUBHBIN (POH, KOCMUYECKHE JIyYd, PAIMOAKTUBHOE M3IIyYEHHE MPUPOJHBIX MUHEPAJIOB, ACHCTBUE PAaTNOAKTUBHBIX
M3ITyYEeHUN HAa OpraHU3M YeJIOBEeKa), MPH STOM IEPEBOJIUTH MPAKTUUYECKYIO 3a7ady B Y4eOHYIO, BBIACIATH CYLICCTBECHHbBIE
cBoOlCTBa (IpU3HAKK) (DU3UICCKUX SBICHUM;

OINUCHIBaTh M3YYEHHBIE CBOMCTBA Tel U (DPU3MUECKHE SIBJICHMSI, UCIOIb3Ys (PU3MUECKUE BEIUYUHBI (CPENHSAS U MICHOBEHHAs
CKOPOCTb Te€jla IPU HEPABHOMEPHOM JBM)KEHHH, YCKOPEHUE, MEpPEMEIECHUE, MyTh, YIJIOBas CKOPOCTh, CHJIA TPEHHUS, CUIIA
YHOPYTOCTH, CHJIA TSHKECTH, YCKOPEHUE CBOOOAHOIO MaJIeHUs], BEC TEJla, UMITYJIbC TeJla, UMITYJIbC CHJIbI, MEXaHUYECKasl paboTa
U MOIIHOCTb, IOTEHUMWAJIbHAs JHEPTUs TeJd, MOJHATOIO HAJ IMOBEPXHOCTBHIKO 3€MJIM, MOTEHLHAJIbHAs JHEPTUs CKATOU
NpYXUHbI, KHHETUYECKasi SHEPrusl, OJHAs MEXaHUUECKas SHEPIUs, IEPUOJl U YaCTOTa KoJeOaHUM, JUIMHA BOJIHBI, FPOMKOCTb
3ByKa U BBICOTA TOHA, CKOPOCTh CBETA, I0KA3aTENb MPEIOMIICHHSI CPEbl), IPU ONKUCAHUU MPABUIILHO TPAKTOBATh (PU3NUECKUI
CMBICII HCIOJIb3YEMBIX BEJIMYMH, O0O3HAUYEHUS M €AMHULBI (PU3MUECKUX BEJIMYMH, HAXOAWUTh (POPMYJIbI, CBSI3bIBAIOLINE
JAaHHYI0 (PU3WYECKYI0 BEIMYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTH TpaUKH H3YYEHHBIX 3aBUCUMOCTEH (DU3NYECKUX
BEJINYMH;

XapaKTEepHU30BaTh CBOICTBA Tes, (PU3UYECKUE SBICHUS W TMPOLECCHI, HCIOIb3yS 3aKOH COXPAHEHUS SHEPIrUH, 3aKOH
BCEMHUPHOTO TSATOTEHUS, MPUHLMUIT CYNEpPHO3UWLMU CHJI, MPUHLMI OTHOCUTENbHOCTH ['anunesi, 3akoHbl HpIOTOHA, 3aKOH
COXPaHEHUS MMITYJIbCa, 3aKOHBI OTPAXKEHUS U NIPEJIOMIIEHUS CBETA, 3aKOHBI COXPAaHEHHUs 3apsAJ0BOr0 U MACCOBOIO YHCEII MPU
AJIEPHBIX PEaKLUAX, IPU 3TOM JaBaTh CIOBECHYIO (POPMYJIUPOBKY 3aKOHA U 3aIIMCHIBATh €I0 MAaTEMAaTUYECKOE BHIPAKEHUE;
OOBSCHATH (PU3MUYECKUE TMPOLIECChl M CBOWCTBA TEJ, B TOM YHCJIE M B KOHTEKCTE CUTYyallUWd MPaKTUKOOPUEHTHPOBAHHOTO
XapaKkTepa: BBISABIATh MPUYMHHO-CIICJACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE M3 2—3 JIOTUYECKHUX IIIaroB ¢ OMopoi Ha 2—3
M3YUYEHHBIX CBOMCTBA (DU3UYECKUX SIBJICHUH, PU3NUYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTE;

pemaTh pacy€THbIE 3a/1aun (ONMUPAIOIIMECS HAa CUCTEMY M3 2—3 YpaBHEHHUI), UCIOJIb3Ys 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIOIINE
(u3ruecKre BEIIMYMHBI: HA OCHOBE aHajIM3a YCIOBUS 3aJauyM 3alUChIBaTh KPATKOE YCIIOBUE, BBISBJIATH HEIOCTAIOLIUE HIIU
U30BITOYHBIE JaHHbIE, BbIOMpPATh 3aKOHBI U (POPMYJbI, HEOOXOAUMbIE ISl PELIEHUs, MPOBOJIUTH PacdEThl U OIEHUBATH
PEATUCTUYHOCTh MOTYYEHHOTO 3HaYCHUS (PU3NUECKON BEJTMYMHBI,

pacrno3HaBaTh MpoOJIEMbl, KOTOPbIE MOKHO PEIIUTh MPU NOMOIIH (PU3NUECKIX METOJIOB, UCTIONb3YsI ONUCAHHE UCCIIEI0BaHus,
BBLICIIATh IIPOBEPSAEMOE MPEIIOIOKEHUE, OLIEHUBATh MPABWIBHOCTh MOPSAAKA NPOBEIECHUS UCCIEI0BAHUS, JEJIaTh BBIBOJBI,
MHTEPIPETUPOBATH PE3YbTAaThl HAOIIOEHUN U OIBITOB;

OPOBOJUTH OMNBITHl MO HAOJMIONEHUIO (DU3MYECKUX SBICHUM WM (DU3NYECKUX CBOMCTB Tel (M3y4eHHE BTOPOrO 3aKOHA
HproTOHa, 3akOHa COXpaHEHHUs SHEPIruM, 3aBUCHUMOCTb IMEpUOAa KOJeOaHWW MPYKMHHOTO MasiTHUKA OT MAacChl Ipy3a H



O

KECTKOCTU TPYXKUHBI U HE3aBUCUMOCTH OT aMIUIMTYIbl MallbIX KOJieOaHWil, MPSMOJIMHEHHOE pacnpoCTpaHEHHUE CBETa,
pasnoxkeHue 0eoro CBeTa B CIEKTP, U3yUEeHHUE CBOMCTB M300paKEHUs B MIIOCKOM 3€pKajie U CBOMCTB M300paXKeHUs MpeameTa
B coOuparonieil 1uH3e, HaOII0JeHUE CIIONIHBIX U JMHEHYaThIX CIEKTPOB U3IYUYEHUS): CAMOCTOSITEIbHO COOMPATh YCTAHOBKY
13 U30BITOYHOTO HabOpa 000PYI0OBAaHNS, OMMCHIBAThH XOJ OIBITA U €T0 PE3yIbTaThl, (HOPMYIUPOBATH BHIBOIHI;

MPOBOJIUTh TPU HEOOXOMUMOCTH CEpPUI0 TPSMBIX H3MEPEHUH, OMpeaeiisas CPEeIHee 3HAaueHHUE H3MEpSeMON BEIIMYHHBI
(dboxycHOE paccTostHEE COOMPATOIIEH JIMH3BI), 000CHOBBIBAThH BRIOOP CIIOC00a U3MEPEHMS (M3MEPUTEITHHOTO MPUOOopa);
IPOBOJUTH MCCIEIOBAHNE 3aBUCUMOCTEH (PU3NYECKUX BEIMYUH C MCIOJb30BAaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTD MyTU
OT BPEMEHHM MPU PAaBHOYCKOPEHHOM JBUKEHUHM 0€3 Ha4aJlbHOM CKOPOCTH, MEpHOJia KOJeOAHU MaTeMaTHYeCKOTr0 MasiTHUKA
OT JIJTUHBI HUTH, 3aBUCUMOCTH yTJIa OTPa)KEHHUs CBETa OT yIJia MaJIeHUs U yIJia MPEJIOMIICHUS OT yTJia MajeHus): IIaHUpOBaTh
UCCJIEIOBAHUE, CAMOCTOSTEIILHO COOMpaTh YCTAaHOBKY, (PMKCHPOBATH PE3YJbTAThl MOJYYEHHOW 3aBHUCHUMOCTU (U3HUECKUX
BEJIMYMH B BUE TaOIUI[ ¥ TpadUKOB, JIeJaTh BBIBOJIBI MO PE3YJIbTaTaM HCCIICIOBAHUS;

MPOBOJIUTHh KOCBEHHBIE HM3MEpPEHUS (U3MUCCKUX BEITWYMH (CPeAHSS CKOPOCTh M YCKOPEHHE Tella MPU PABHOYCKOPEHHOM
JBIDKEHUHN, YCKOPEHHE CBOOOIHOTO MaACHHS, XKECTKOCTh MPYKUHBI, KOIPGUIMEHT TPEHUS CKOJBKEHUS, MEXaHW4YeCKas
paboTa W MOIIHOCTh, YACTOTAa W TIEPHOJ KOJICOAHWH MaTEeMaTHYECKOTO M TMPYXKHHHOTO MASTHHKOB, ONTHYECKas CHJa
coOuparomeii JHH3bBI, PaANOAKTHUBHBIN (POH): TIAHUPOBATH H3MEPEHHS, COOMPATH AKCICPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJIHATD U3MEPEHUS, CIIeYs MPEAJIOKECHHOM HHCTPYKIIUU, BBIYUCIISTh 3HAYECHUE BETUYMHBI U aHATU3UPOBATh TIOJTyYCHHbBIE
pe3yJbTaThl ¢ YYETOM 3aJaHHOW MOTPELIIHOCTU U3MEPEHUM;

coOJI0/1aTh MIpaBuiia TEXHUKHU 0€30MMacHOCTH TIPpH paboTe ¢ 1ab0paTOpHBIM 000PYI0BAHHUEM;

pasnuyaTh OCHOBHBIC NPH3HAKM HW3YYCHHBIX (DH3MYECKUX MOJENCH: MaTephalbHas TOdYKa, aOCOJIOTHO TBEPIOE TEIO,
TOYCUYHBIN HCTOYHUK CBETA, JTy4, TOHKAs JIMH3A, TUTAHETapHAs MOJE]b aTOMa, HYKJIOHHAsI MOJICITb aTOMHOTO SI7pa;
XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3YyUYEHHBIX MPUOOPOB U TEXHUUECKUX YCTPOWCTB C OMOPOM Ha MX OMUCaHUs (B TOM
YHUCJe: CIHUJIOMETP, JATYUKU TIOJIOKCHHS, PACCTOSHUA W YCKOPEHMs, pakeTa, HXOJOT, OYKH, IMEPUCKOI, (¢oToammapar,
ONTHUYECKHE CBETOBOJIbI, CIIEKTPOCKOII, T03UMETP, Kamepa BuibcoHa), UCMonb3ys 3HAHUS O CBOMCTBAX (DU3UYECKUX SBIICHUN
U HeoOxoIMMble (hM3NUECKUE 3aKOHOMEPHOCTH;

UCIIOJI30BaTh CXEMBI W CXCMATHYHBIC PHUCYHKH HW3YYCHHBIX TEXHHUYECKHUX YCTPOWCTB, HM3MEPHUTCIBHBIX NPUOOPOB U
TEXHOJIOTUYECKHX MPOIIECCOB MPHU PEIICHUN YIeOHO-TIPAKTHICCKUX 3a7a4, ONTHYCCKUE CXEMBI JUISI IIOCTPOCHHS H300paKeHUI
B TUIOCKOM 3€pKajie ¥ COOMPAIOIIEH JIMH3E;

MPUBOAUTHh TPUMEPHI (HAXOAUTH HH(OpPMAIMIO O TpUMEpax) MPAKTUYECKOTO HCMOIb30BaHUS (PU3NYECKUX 3HAHUU B
MMOBCETHEBHOM JKU3HU [JIs1 oOecredeHus: 0e30MacHOCTH MpU OOpaIieHuu ¢ NMpuOopaMu U TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHUS 3/I0POBbs 1 COOIOACHUS HOPM PKOJIOTHYECKOTO TTOBEACHUS B OKPYIKAIOIIEH CpeJie;

OCYIIECTBIISATh TIOMCK WHGpOpMaIy (PU3NUEcKoro cojaepkanus B WMHTepHETe, caMoCTOATEIbHO (POpMYyIHUPYysT TMOUCKOBBIN



3ampoc, HAXOJUTh IMYTH OIpPEAENIeHUs JOCTOBEPHOCTH TOJYYEHHOM HMH(pOpMalMd Ha OCHOBE HMEIOIIMXCS 3HAHUUA WU
JOTIOJIHUTEIIbHBIX NCTOYHUKOB;

[J WCmoJIb30BaTh MPHU BBINOJIHEHUU YYEOHBIX 3aJaHUM HAYYHO-TIOMYJSIPHYIO JHUTEpaTypy (U3NUECKOro CoAep:KaHUS,
CIIPaBOYHBIE MaTepUajbl, pecypchl ceTth HHTepHeT, BIaieTh NpuéMaMH KOHCIICKTUPOBAHMS TEKCTa, IMPeoOpa3OBaHUS
nH(pOpMAIUU U3 OJHOW 3HAKOBOW CHCTEMBI B PYTYIO;

1 co3maBaTh COOCTBEHHBIE NHMCHMEHHBIE M YCTHBIE COOOIICHHWS] Ha OCHOBE HWH(MOpPMAIMU U3 HECKOJbKHX HCTOYHHKOB
(bu3HUeCKOro COAepKaHUs, MyOJMYHO MPEACTABIATh PE3YJIbTaThl MPOSKTHOW WJIM HMCCIICIOBATEIHCKON NESITCIBHOCTH, TPU
ATOM TPaMOTHO HCHOJb30BaTh M3YYCHHBIM TMOHATUWHBINA amnmapaT Hu3y4aemoro paszieiia (QU3MKH M COMPOBOXKIAThH
BBICTYIUICHUE TIPE3EHTALUEH ¢ yUETOM 0OCOOEHHOCTEN ay IMTOPUN CBEPCTHUKOB.

TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
Ne HaumenoBanue pasgenos  KoiamnyecTBo yacoB DJIeKTpPOHHbIe (LU (PpOBbIE)
/I | TeM NPOrpaMMsbl Bcero KonTpoJbHble IIpakTH4eckue o0pa3oBaTe/IbHbIEC PeCyPChI

padoThI padoThI

Pa3nes 1. @usnka u €€ posib B NO3HAHUHM OKPY/KAIOLIEr0 MHUpPa

1.1 ®du3suka - HayKa O IpUpoae 2 https://m.edsoo.ru/ZJ2UI3BMX
1.2 dusnyecKue BEINYUHbI 2 1 https://m.edsoo.ru/UDCTC8RID
1.3 EcTtecTBeHHOHAYYHBIH 2 1 https://m.edsoo.ru/ZOL7QLIIS

METO/ IMTO3HAHUA
Hroro no pazgeny 6

Pa3nes 2. IlepBoHavyaibHbIe CBeJeHUS] O CTPOEHHUH BellecTBa

2.1 CtpoeHue BelecTa 1 https://m.edsoo.ru/2SJI51M41

2.2 JIBM>KEHHE U 2 1 https://m.edsoo.ru/ZXDKQLXCC
B3aMMOJICHCTBHUE YACTHII
BEIIECTBA

2.3 ArperatHble COCTOSIHUS 2 https://m.eds00.ru/ONOVIXY 1K

BE€IICCTBa


https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/UDCTC8RJD
https://m.edsoo.ru/ZOL7QLIIS
https://m.edsoo.ru/2SJI51M41
https://m.edsoo.ru/ZXDKQLXCC
https://m.edsoo.ru/ONOV1XY1K

Nroro no pazaeny 5

Pa3nen 3. /IBu:xeHHe U B3auMoO/ielicTBUE TeJl

3.1 MexaHnyeckoe IBUKEHHE 3
3.2 Huepuus, macca, II0THOCTh 4
3.3 Cwuna. Bunsl cun 14

Hroro no pazneny 21

Pasnen 4. /laBiieHue TBEPABIX TeJl, :KUAKOCTEH M Ta30B

4.1 Hasnenue. [lepenaua 3
JIABJICHUS TBEPIBIMU
TEJIaMU, KHUJIKOCTSIMU U

razaMu

4.2 JlaBiaeHne KUJIKOCTH 5
4.3 ATMOCdepHOE TaBICHHE 6
4.4 JleicTBUE )KUJAKOCTH U raza 7

Ha [Orpy>KEHHOE B HUX TEJIO
Hroro no pazneny 21

Pa3nea 5. PaGora n MoiHOCTDh. JHEprus

5.1 PaGota u momrHOCTH 3

5.2 IIpocTbie MeXaHU3MBI 5

53 Mexanuyeckas DHEprus 4
Hroro no pasaeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB 68
[10 ITPOI'PAMME
8 KIIACC
Ne HaumenoBanue KosmuecTBo yacoB
/. pasfeaoB U TeM Bcero

KonTtpoabHubie

12

IIpakTHYeckue

https://m.edsoo.ru/SFPMEBWOK
https://m.edsoo.ru/GXPU4MTSP
https://m.edsoo.ru/9RNDRUONW

https://m.edsoo.ru/X0DW367P2

https://m.edsoo.ru/2MVXZ0KL4
https://m.edsoo.ru/T7134SXNO
https://m.edsoo.ru/NFE60Y ENK

https://m.edsoo.ru/75LMREDY 1
https://m.edsoo.ru/504NQXKX9
https://m.edsoo.ru/G30454EMT

DuyiekTpoHHbBIE (UG POBDbIE)
o0pa3oBaTe/bHbIE PeCypChl


https://m.edsoo.ru/SFPMEBWOK
https://m.edsoo.ru/GXPU4MT5P
https://m.edsoo.ru/9RNDRU0NW
https://m.edsoo.ru/X0DW367P2
https://m.edsoo.ru/2MVXZ0KL4
https://m.edsoo.ru/T7134SXN0
https://m.edsoo.ru/NFE6OY8NK
https://m.edsoo.ru/75LMREDY1
https://m.edsoo.ru/504NQXKX9
https://m.edsoo.ru/G3O454EMT

MPOrpamMmbl padoThI

Pa3gen 1. TerioBblie AIBJICHUSA

1.1 CtpoeHue u cBolicTBa 7
BelecTBa

1.2 TeroBbie MPOECCHI 21

Uroro no pazaeny 28

Pa3znen 2. DiiekTpryeckre 1 MAarHUTHbIE SIBJICHUS
2.1 DIIEKTPUYECKHE 3apsibl. 7
3apsoKeHHBIE Tea U UX

B3aWMO/ICHCTBUE
2.2 IToctrosHHBII 20
ANEKTPUYECKUN TOK
2.3 MarsuTtHbIe SIBICHUS 6
2.4 DNIeKTpOMarHuTHas 4
WHIYKIUSA
Hroro no pazneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68
YACOB I10 [TPOT'PAMME
9 KUIACC
Ne HaumenoBanue Kosun4vecTBo 4yacoB
n/m  pasjiesoB U TeM Bcero
NPOrpamMMbl padoThI

Pa3znea 1. Mexannueckue siBJeHUS
1.1 Mexannueckoe 10
NBIJKEHHE U CIIOCOOBI
€ro OIUCaHus

KoHTpoJbHbIE

padoThI

1.5

14.5

IIpakTH4eckue
padoThI

https://m.edsoo.ru/R8QZNCIPM

https://m.edsoo.ru/FI42A5VZA

https://m.edsoo.ru/R4QORCTQ4

https://m.edsoo.ru/PBOQBOWS2B

https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/7QODSEL15

DyiekTpoHHbIE (UG POBDbIE)
o0pa3oBaTe/bHbIE pecypchl

https://m.edsoo.ru/CEOGHRGTL



https://m.edsoo.ru/R8QZNCIPM
https://m.edsoo.ru/FI42A5VZA
https://m.edsoo.ru/R4QORCTQ4
https://m.edsoo.ru/PBQB0WS2B
https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/7QOD8EL15
https://m.edsoo.ru/CEOGHRGTL

1.2 B3auMonelicTBue Ten 20
1.3 3aKOHbBI COXpaHEHUsI 10
Uroro no pazgeny 40

Pasznen 2. MexaHn4yecKHue K0J1e0aHus U BOJHbI

2.1 MexaHu4eckue 7
KOJIeOaHus
2.2 MexaHH4EeCKHE BOJIHEI. 8
3BYK
Hroro no pazneny 15

Pa3nes 3. DjieKTpOMArHUTHOE M0JIe U 3JIEKTPOMATHUTHBIE BOJIHBI

3.1 DIIEKTPOMArHuTHOE I0JIe 6
U DJIEKTPOMArHUTHbBIC
BOJTHBI
Hroro no pazgeny 6

Pa3gen 4. CBeToBbI€ AABJICHUSA

4.1 3aKOHEI 6
pacipoCcTpaHEHUs CBETa

4.2 JIMH3BI U ONTUYECKHE 6
npudopbI

4.3 Paznoxenue Oemoro 3

CBETa B CIIEKTP
Hroro no pazneny 15

Pasznen 5. KsanroBbie ABJICHUS

5.1 Hcnyckanue n 4
MOTJIOUIEHHUE CBETa
aTOMOM

5.2 CTtpoeHune aTOMHOTO 6
szpa

53 SAnepHble peakuu 7

https://m.edsoo.ru/UCIRQAF4C
https://m.edsoo.ru/SHEC3Y25B

https://m.edsoo0.ru/S5VIGSAI3

https://m.edsoo.ru/DHIJG8AS50

https://m.edsoo.ru/DT98BSEY0

https://m.edsoo.ru/HBN3NMK2M

https://m.edsoo0.ru/20WNYKRX1

https://m.edsoo.ru/2Z5AHODTO

https://m.edsoo.ru/BK5SE4AQQ8

https://m.edsoo.ru/U3WX2R6IB

https://m.edsoo.ru/TMMVY9VSF



https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/DHIJG8A50
https://m.edsoo.ru/DT98B8EY0
https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/2OWNYKRX1
https://m.edsoo.ru/2Z5AH0DTO
https://m.edsoo.ru/BK5E4AQQ8
https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/TMMVY9VSF

Nroro no pazaeny 17

Pa3znea 6. [loBTopuTE1bHO0-00001IAOIMH MOYJIb
6.1 [ToBTOpEHME U 9 2 https://m.edsoo.ru/JKQXVISBE

00o001IeHnE CoepIKaHus
Kypca Gu3uku 3a 7-9

KJ1acc
Uroro no pazgeny 9 1
OBIIEE KOJIMYECTBO 102 8 27

YACOB IIO ITPOTPAMME

ITIOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
Ne Tema ypoka KoanuectBo yacos Hara DJIeKTPOHHbIE
n/ Bcero KoHTpoJibHbIE IIpakTH4eckue U3Y4YeHH s uudposbie
n padoThbI padoThI o0pa3oBaTe/ibHbIE
pecypchl
1 ®dusnka — Hayka o 1 https://m.edsoo.ru/35YPBI
npupoze. SIBneHust WS5K
npupoasl. Pusndeckue
SBJICHUS
2 MexaHn4ecKue, TeIoBhIe, 1 https://m.edsoo.ru/I16US3L
JJIEKTPUYECKUE, MATHUTHBIE, 6H
CBETOBBIE, 3BYKOBBIE
SIBIICHUS
3 Pu3nyecKue BEIMYMHBI U UX 1 https://m.edsoo.ru/6ZYFTFP
U3MEpeHHe A7

4 Ypok-uccrnenoBanue 1 1 https://m.edsoo.ru/VQGCN8



https://m.edsoo.ru/JKQXVJ8BE
https://m.edsoo.ru/35YPBIW5K
https://m.edsoo.ru/35YPBIW5K
https://m.edsoo.ru/I16U53L6H
https://m.edsoo.ru/I16U53L6H
https://m.edsoo.ru/6ZYFTFPA7
https://m.edsoo.ru/6ZYFTFPA7
https://m.edsoo.ru/VQGCN8IMP

10

11

"N3Mepenne TeMieparypbl

IIPU TOMOIIH >KUIKOCTHOTO
TEPMOMETPA U AaTYUKA
TeMneparypbl"

Kak ¢usuka u gpyrue 1
€CTECTBEHHbIE HAYKU

U3YYaloT MPUPOY.
EcrecTBeHHOHAYUYHBIN

MeTo]] mo3HaHus. OnucaHue
buznyecKkux SBICHUHN C

IIOMOILBIO MOJIEIEN
Ypok-uccnenoBanue 1
"IIpoBepka rumoTe3bl:

JaJIbHOCTH IOJIETA LIapHUKa,
MYIIEHHOTO TOPU30HTAIILHO,

TeM OoJIblIIe, YeM OOJIbIIIE

BBICOTA ITycKa"

CrpoeHnue BenecTna. 1
OneIThI, JOKa3bIBAOLINE
JUCKPETHOE CTPOCHUE

BEIIECTBA
JIBM)KeHHE 4acTHIl BEIEeCTBA 1
Ypok-uccnenoBasue 1

«OMbBITEI IO Ha6J'IIOI[eHI/IIO
TCIIJIOBOI'0 paCllupPCHUA

ra3oB»
ArperaTHble COCTOSIHUS 1
BEIIIECTBA

B3anmocBs3p MexIy 1

CBOMCTBAMU BEIIECTB B
pPa3HBIX arperaTHbIX

IMP

https://m.edsoo.ru/3LPP2HP
X2

https://m.edsoo.ru/9YLZITE
MU

https://m.edsoo.ru/F5PU40
LYR

https://m.edsoo.ru/HQ3 1SN
1F3
https://m.edsoo.ru/FT87UN
TLS

https://m.edsoo.ru/STRDW
ACXM

https://m.edsoo.ru/AWMID
BI48



https://m.edsoo.ru/VQGCN8IMP
https://m.edsoo.ru/3LPP2HPX2
https://m.edsoo.ru/3LPP2HPX2
https://m.edsoo.ru/9YLZITEMU
https://m.edsoo.ru/9YLZITEMU
https://m.edsoo.ru/F5PU4OLYR
https://m.edsoo.ru/F5PU4OLYR
https://m.edsoo.ru/HQ31SN1F3
https://m.edsoo.ru/HQ31SN1F3
https://m.edsoo.ru/FT87UNTLS
https://m.edsoo.ru/FT87UNTLS
https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/AWM1DBI48
https://m.edsoo.ru/AWM1DBI48

12

13

14

15

16

17

18

19

20

COCTOSIHUSIX U UX
ATOMHOMOJIEKYJISIPHBIM
ctpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUI
BOJIbI

MexaHnn4eckoe JBHKEHUE.
PaBHoMepHOE 1
HEpPaBHOMEPHOE JIBUKECHUE
Cxopocts. Equnuiipi
CKOpOCTH

Pacuer nyTu u BpemeHu
JIBIKECHUSI

WNuepuus. 3akoH HHEPIMH.
BzaumoperictBue Ten kak
MpUYMHA U3MEHEHUS
CKOPOCTH JIBUJKEHHUS TEI
[InoTHOCTH BemiecTBa.
Pacuer maccel 1 00bemMa
TeJa Mo ero MIOTHOCTH
JlaGopaTtopHnast pabota
«OnpeneneHue MIOTHOCTU
TBEPIOTO TEIA»

Pewmenne 3anau mo reme
"[TimoTHOCTH BemecTna"
Cuita Kak XapakTepHUCTHKa
B3auMojeicTBus ten. Cuna
ynpyroctd. 3akoH ['yka
JlaGopaTtopHnast pabota
«3y4eHne 3aBUCUMOCTH
pacTspkeHus (aeopmariim)
MPY>KUHBI OT MIPUIIOKEHHOMN
CUIIBD»

https://m.edsoo.ru/3W6CCI
HB1

https://m.edsoo.ru/29GPTJA
KL

https://m.edsoo.ru/PVHMN
WAUA

https://m.edsoo.ru/KX55101
BX

https://m.edsoo.ru/0S71X3D
PS

https://m.edsoo.ru/OH22PX
7CX

https://m.edsoo.ru/SODYVY
G49
https://m.edsoo.ru/NV56FY
1G2

https://m.edsoo.ru/PXXW6
DHXE



https://m.edsoo.ru/3W6CCIHB1
https://m.edsoo.ru/3W6CCIHB1
https://m.edsoo.ru/29GPTJAKL
https://m.edsoo.ru/29GPTJAKL
https://m.edsoo.ru/PVHMNWAUA
https://m.edsoo.ru/PVHMNWAUA
https://m.edsoo.ru/KX5510IBX
https://m.edsoo.ru/KX5510IBX
https://m.edsoo.ru/0S71X3DPS
https://m.edsoo.ru/0S71X3DPS
https://m.edsoo.ru/OH22PX7CX
https://m.edsoo.ru/OH22PX7CX
https://m.edsoo.ru/5ODYVYG49
https://m.edsoo.ru/5ODYVYG49
https://m.edsoo.ru/NV56FY1G2
https://m.edsoo.ru/NV56FY1G2
https://m.edsoo.ru/PXXW6DHXE
https://m.edsoo.ru/PXXW6DHXE
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26

27

28

29

30

SBnenue tarorenusa. Cria
TSKECTU
CBs13b MEXly CUIION

TSHKECTH U Maccol Teia. Bec

tena. Pemenue 3aga4d mo
teme "Cuna Tspkect"
Cuna TsKeCTy Ha IPyTux
mranerax. Guznyeckue
XapaKTEPUCTUKH TIJIAHET
H3mepenue cui.
Hdnnamometp

Bec Ttema. HeBecomocTh

CnoxxeHue AByX Cul,
HaIIPaBJIEHHBIX 10 OJJHON
MPSIMOU.
PaBHozelicTByrOIIas cUIl
Pemienue 3agau o reme
"PaBHonelicTByrOMmas cuin”
TpeHune CKONbXKEHUS U
TpeHue nokos. TpeHue B
MIPUPOJIE U TEXHUKE
JlaGopaTtopHnast pabota
«3y4yenune 3aBUCUMOCTH
CHUJIbI TPEHUS CKOJIbKEHUS
OT CHJIbI IABJICHUS U
xXapaxkrepa
COTIPUKACAIOTIIUXCS
ITOBEPXHOCTEN»

Pemenue 3agaq Ha
ompeneneHne
PABHOJICUCTBYIOLIEH CUIIBI

https://m.edsoo.ru/OCWIXF
NQE
https://m.edsoo.ru/SPZHPV
1Y)

https://m.edsoo.ru/IM2DOK
YLI

https://m.edsoo.ru/IT1ZGK
CKH
https://m.edsoo.ru/UA0ISQ
8RE
https://m.edsoo.ru/L6SNUZ
vZz8

https://m.edsoo.ru/MKPXD
ZNX5

https://m.edsoo.ru/TA1EOS
MMH

https://m.edsoo.ru/TAQP4B
30A

https://m.edsoo.ru/5YY23X
XSD



https://m.edsoo.ru/OCWJXFNQE
https://m.edsoo.ru/OCWJXFNQE
https://m.edsoo.ru/8PZHPV1YJ
https://m.edsoo.ru/8PZHPV1YJ
https://m.edsoo.ru/IM2DOKYLI
https://m.edsoo.ru/IM2DOKYLI
https://m.edsoo.ru/IT1ZGKCKH
https://m.edsoo.ru/IT1ZGKCKH
https://m.edsoo.ru/UA01SQ8RE
https://m.edsoo.ru/UA01SQ8RE
https://m.edsoo.ru/L6SNUZVZ8
https://m.edsoo.ru/L6SNUZVZ8
https://m.edsoo.ru/MKPXDZNX5
https://m.edsoo.ru/MKPXDZNX5
https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/TAQP4B3OA
https://m.edsoo.ru/TAQP4B3OA
https://m.edsoo.ru/5YY23XXSD
https://m.edsoo.ru/5YY23XXSD
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40

Penrenue 3amad mo teMam:
«Bec Tenay, «I'paduueckoe
U300paXKeHHE CUID»,
«CuIbDy,
«PaBHOAEHCTBYIOIIAST CHIDY
KonTtponbHas pabora o
TeMaM: «MexaHn4ecKoe
IBIDKEHUEY, «Macca,
IJIOTHOCTBY, «Bec Tenay,
«I'padnueckoe
n300paxkeHue cuiny, « CHUIIb
JaBnerne. CriocoOb1
YMEHBIIECHUS U YBEIUYCHUS
JABJICHUS

JlaBleHue rasa.
3aBUCHMOCTb JaBJICHUS ra3a
oT 00b&Ma, TeMIiepaTypsl
[lepenaua naBneHus
TBEPABIMU TETaMH,
YKUJKOCTSMH U Ta3aMH.
3akoHn [lackans

JlaBiaeHue B )XKUIKOCTH U
rase, BEI3BaHHOE JICHCTBHUEM
CHUJIBI TSYKECTHU

Pemenue 3agau o reme
«JlaBiieHNE B )KUJIKOCTU U
rase. 3akoH ITackamns»
Coobmarommecst Cocyabl

I'mppasinueckuii npece

Manomertpsl. [lopuiaeBon

https://m.eds00.ru/T9V639R
ZF

https://m.edsoo.ru/P4AROSW
E4D

https://m.edsoo.ru/25TVMI1
FDL

https://m.edsoo.ru/544YMX
9WR

https://m.edsoo.ru/CG5P08
NWO

https://m.edsoo.ru/K7T1219
ucC

https://m.edsoo.ru/UHHC5R
B6W

https://m.edsoo.ru/7HDBM
DHR2
https://m.edsoo.ru/67X2LF3
96
https://m.edsoo.ru/5G846G7



https://m.edsoo.ru/T9V639RZF
https://m.edsoo.ru/T9V639RZF
https://m.edsoo.ru/P4RO8WE4D
https://m.edsoo.ru/P4RO8WE4D
https://m.edsoo.ru/25TVM1FDL
https://m.edsoo.ru/25TVM1FDL
https://m.edsoo.ru/544YMX9WR
https://m.edsoo.ru/544YMX9WR
https://m.edsoo.ru/CG5P08NWO
https://m.edsoo.ru/CG5P08NWO
https://m.edsoo.ru/K7T1219UC
https://m.edsoo.ru/K7T1219UC
https://m.edsoo.ru/UHHC5RB6W
https://m.edsoo.ru/UHHC5RB6W
https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/67X2LF396
https://m.edsoo.ru/67X2LF396
https://m.edsoo.ru/5G846G7I8
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49

JKAUIKOCTHBIM HAacocC
Atmocdepa 3emitn.
[Ipu4auHEI cymiecTBOBaHUS
BO3/IYIITHOW 000JIOYKHU
3emun. 3aBUCUMOCTD
aTMoc(hepHOro JaBICHUS OT
BBICOTHI HaJ[ YPOBHEM MOPS
Bec Bo3ayxa. ATmocdepHoe
JaBJICHUE

N3mepenue atmocdepHoro
naBieHus. OnbIT
Toppuuennu

3aBHCUMOCTH aTMOC(EepHOTO
TABJICHHSI OT BBICOTHI HAJT
YpOBHEM MOPS
Bapomerp-anepou.
ATMocdepHOe aBJIeHHE Ha
pa3IMYHBIX BBICOTaX
Pemenue 3amay mo Teme
"ATmocdepHoe naBieHue"
JlericTBUE )KUJIKOCTHU U ra3a
Ha TIOTPYKCHHOE B HUX
Teno. Apxumenosa cuiia
JlaGoparopHas paboTa
«Onpenenenune
BBITAJIKUBAIOIICH CHITBI,
JIEUCTBYIOLLIEH Ha TEIO,
MOTPYKEHHOE B KHUJIKOCTH
JlaGopaTtopHasi pabota 1mo
teme «MccnenoBanue
3aBHCHMOCTH Beca Teja B
BOJIE OT 00bEMaA

18
https://m.edsoo.ru/DRQ6ZP
WIM

https://m.edsoo.ru/PYRNED
ISY

https://m.edsoo.ru/2183TIPD
4

https://m.edsoo.ru/YWIFW
MZ1J

https://m.edsoo.ru/WBNXT
P7GR

https://m.edsoo.ru/YWVWL
5TAl

https://m.edsoo.ru/SMG9FR
466

https://m.edsoo.ru/7U40IDL
K2

https://m.edsoo.ru/OUOBGK
KSW



https://m.edsoo.ru/5G846G7I8
https://m.edsoo.ru/DRQ6ZPW1M
https://m.edsoo.ru/DRQ6ZPW1M
https://m.edsoo.ru/PYRNEDISY
https://m.edsoo.ru/PYRNEDISY
https://m.edsoo.ru/2I83TIPD4
https://m.edsoo.ru/2I83TIPD4
https://m.edsoo.ru/YWJFWMZIJ
https://m.edsoo.ru/YWJFWMZIJ
https://m.edsoo.ru/WBNXTP7GR
https://m.edsoo.ru/WBNXTP7GR
https://m.edsoo.ru/YWVWL5TA1
https://m.edsoo.ru/YWVWL5TA1
https://m.edsoo.ru/SMG9FR466
https://m.edsoo.ru/SMG9FR466
https://m.edsoo.ru/7U40IDLK2
https://m.edsoo.ru/7U40IDLK2
https://m.edsoo.ru/0UOBGKKSW
https://m.edsoo.ru/0UOBGKKSW

50

51

52

53

54

55
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57

58

MOTPY>KEHHOU B KUJIKOCTh
YaCTH TEJIA»
IInaBanue Ten

JlaboparopHas paboTa
"KoHcTpyupoBaHue
apeoMeTpa Ui
KOHCTPYMPOBAHUE JIOJIKU U
ofpeieNicHue e€
rpy30M0AbEMHOCTH"
Pemenue 3agau no remam:
«I1naBanue cynoB.
Bo3znyxomnaBanue»,
«JlaBneHue TBEpABIX TET,
JKHIKOCTEN U Ta30B)
Mexanuueckasi pabora

MormtHocTs. EauHUIBI
MOIIIHOCTH
Ypok-uccienoBanue
"PacyéT MOIIIHOCTH,
pa3BUBAEMOM IIPU MOBEME
110 jtecTHuie"

[IpocTbie MEXaHU3MBI.
Peruar. PaBHOBecHe cui Ha
phluare

KonTpomnpHas pabora mo
TeMe «/laBieHue TBEpAbIX
TeJl, )KUIKOCTEH 1 Ta30By /
Bceepoccutickas
poBepoyHas paborta
PesepsHslit ypok. Pabota ¢

https://m.edsoo.ru/UMAE9
Q10Y
https://m.edsoo.ru/BGOVBS
63P

https://m.edsoo.ru/R7VHLA
600Q

https://m.edsoo.ru/1YIR6J7
L5
https://m.edsoo.ruw/4UUXIH
RI1X

https://m.edsoo.ru/GDB0655
58

https://m.edsoo.ru/8YRUOU
GS2

https://m.edsoo.ru/DWLOW
QX0QZ

https://m.edsoo.ru/RFCSYB



https://m.edsoo.ru/UMAE9Q10Y
https://m.edsoo.ru/UMAE9Q10Y
https://m.edsoo.ru/BG0VBS63P
https://m.edsoo.ru/BG0VBS63P
https://m.edsoo.ru/R7VHLA60Q
https://m.edsoo.ru/R7VHLA60Q
https://m.edsoo.ru/1YIR6J7L5
https://m.edsoo.ru/1YIR6J7L5
https://m.edsoo.ru/4UUXIHR1X
https://m.edsoo.ru/4UUXIHR1X
https://m.edsoo.ru/GDB065558
https://m.edsoo.ru/GDB065558
https://m.edsoo.ru/8YRUOUGS2
https://m.edsoo.ru/8YRUOUGS2
https://m.edsoo.ru/DWL0WQXQZ
https://m.edsoo.ru/DWL0WQXQZ
https://m.edsoo.ru/RFCSYB9F8
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62

63

64

65

TEKCTaMU 10 TeMe
«/laBnenue TBEPABIX TE,
KUJKOCTEH U Ta30By /
Bceepocculickas
npoBepoyHas pabora
Peruaru B TexHuKe, OBITY U
npupoze. JlabopaTopHas
pabota «MccrnenoBanue
yCIIOBUI paBHOBECHS
pbIyara

Pewenne 3anau mo reme
«Y CIIOBHSI paBHOBECHS
pbIdaray

KoadduumenT nmoneznoro
NEHCTBHUS MEXaHU3Ma.
JlaGopaTopHas pabota
«3mepenue KII1/]
HAKJIOHHOM MJIOCKOCTH»
Pemienue 3agau o reme
"Pabota, momnocTs, KIT/1"
Mexanuyeckas SHEpIHUsl.
Kunernueckas u
MOTEHITHATbHAS DHEPTUS
3aKOH COXpaHEHHUS
MEXaHUYECKON YHEPTruun
YPpOK-3KCIIEPUMEHT 110 TEME
"DKcnepUMEHTaIbHOE
orpeziesieHne N3MEHEHUs
KUHETUYECKON U
MOTEHIIMAIIBHON YHEPTUH
MIPU CKaThIBAHWU TeJja 1Mo
HaKJIOHHOM miockocTh"

0.5

0.5

https://m.edsoo.ru/KR7VO0I
XUT

https://m.edsoo.ru/6AXDHF
S8N

https://m.edsoo.ru/4AYEYZ
DMW

https://m.edsoo.ru/VF5XBQ
LVS

https://m.edsoo.ru/3HQE7H
0YK

https://m.edsoo.ru/46Y227ZP
ME

https://m.edsoo.ru/SM7E7Y
TZC



https://m.edsoo.ru/RFCSYB9F8
https://m.edsoo.ru/KR7V0IXUT
https://m.edsoo.ru/KR7V0IXUT
https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/4AYEYZDMW
https://m.edsoo.ru/4AYEYZDMW
https://m.edsoo.ru/VF5XBQLVS
https://m.edsoo.ru/VF5XBQLVS
https://m.edsoo.ru/3HQE7H0YK
https://m.edsoo.ru/3HQE7H0YK
https://m.edsoo.ru/46Y22ZPME
https://m.edsoo.ru/46Y22ZPME
https://m.edsoo.ru/5M7E7YTZC
https://m.edsoo.ru/5M7E7YTZC

66  KouTtponpHas paboTa 1o
Teme «PaboTa u MOITHOCTb.
OHeprus»
67  PesepsHsIil ypok. Pabora ¢
TEKCTaMU 110 TEME
"Mexanuyeckoe ABuxeHue"
68 PesepBHbIii ypok. Pabora ¢
TeKcTamu 1o Teme "Pabora.
MomuHocTs. DHeprus"
OBILEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

8 KVIACC

Ne Tema ypoka
n/
n

OCHOBHBIC TTOJI0KEHHUS
MOJIEKYJISIPHO-
KHHETHYECKOU TEOPUH B UX
OTIBITHBIE TIOATBEPIKICHUS
Macca u pazmep aTOMOB U
MOJIEKYJT

Mopaenu TBEPIOro, JKUAKOTO
¥ Ta3000pa3HOTO COCTOSIHHIA
BEICCTBA

OOBsICHEHHE CBOMCTB
TBEPIOTO, JKUIKOTO U
razo000pa3HOr0 COCTOSTHUN
BEIIICCTBA Ha OCHOBE

KoaunuecTBo yacoB

KOHTpOJILHbIe HpaKTuquRne H3yYCHUSA

https://m.edsoo.ru/AECZ9T
7EC

https://m.edsoo.ru/MJJPGG
SA3

https://m.edsoo.ru/XT2SMN
ZYM

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

https://m.edsoo.ru/10BIEJ8
GQ

https://m.edsoo.ru/OMIN4E
3EH

https://m.edsoo.ru/HVW3W
MRAS

https://m.edsoo.ru/DJYTZQ
H83



https://m.edsoo.ru/AECZ9T7EC
https://m.edsoo.ru/AECZ9T7EC
https://m.edsoo.ru/MJJPGGSA3
https://m.edsoo.ru/MJJPGGSA3
https://m.edsoo.ru/XT2SMNZYM
https://m.edsoo.ru/XT2SMNZYM
https://m.edsoo.ru/10BIEJ8GQ
https://m.edsoo.ru/10BIEJ8GQ
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/DJYTZQH83
https://m.edsoo.ru/DJYTZQH83

10

11

12

13

14

MOJI0KEHUN MOJIEKYJIIPHO-
KHMHETUYECKOU TEOPUH
Kpucramnuyeckue n
amopdHbIe Tena
CwmauuBaHue u
KaIllUJUIIPHOCTb.

HOBCpXHOCTHOC HaTsXKECHUC

TemoBoe pacuivpeHue u
cKarue
Temnepatypa. CBs3b

TEMIIEpaTypbl CO CKOPOCTHIO

TEIJIOBOTO JABUKECHUS
YacTULL

BryTtpeHHss 3HEeprus.
Crioco0b1 U3MEHEHUs
BHYTPEHHEHN 3HEPIUn
Bune! rennonepenaun

VYpok-koHpepeHuus
"IIpakTueckoe
UCTIOJTb30BaHUE TETUIOBBIX
CBOIICTB BEILIECTB U
MaTepHalioB B IENAX
sHeprocoepexeHus"
KonnuectBo TemnoTsl.

VY nenpHast TEMIOEMKOCTb
YpaBHEHUE TEIIOBOTO
6ananca. TermooOMeH u
TETTIOBOE paBHOBECHE
JlaGopaTtopHnas pabota
"UccnenoBanue sSBIEHUA
TEII000MEeHa Mpu

https://m.edsoo.ru/8G73PV
M40

https://m.edsoo.ru/7XZHOX
TSK

https://m.edsoo.ru/I3N30KS
8L

https://m.edsoo.ru/5XSV6F1
5B

https://m.edsoo.ru/BBVCI9
MH6

https://m.edsoo.ru/WF4J307
oP
https://m.edso0.ri/UU910Q
FZW

https://m.edsoo.ru/88291DD
1Z

https://m.edsoo.ru/P52QUV
QIE

https://m.edsoo.ru/FR2N6N
5GV



https://m.edsoo.ru/8G73PVM40
https://m.edsoo.ru/8G73PVM40
https://m.edsoo.ru/7XZHOXTSK
https://m.edsoo.ru/7XZHOXTSK
https://m.edsoo.ru/I3N3OKS8L
https://m.edsoo.ru/I3N3OKS8L
https://m.edsoo.ru/5XSV6F15B
https://m.edsoo.ru/5XSV6F15B
https://m.edsoo.ru/BBVCI9MH6
https://m.edsoo.ru/BBVCI9MH6
https://m.edsoo.ru/WF4J3O70P
https://m.edsoo.ru/WF4J3O70P
https://m.edsoo.ru/UU910QFZW
https://m.edsoo.ru/UU910QFZW
https://m.edsoo.ru/88291DDIZ
https://m.edsoo.ru/88291DDIZ
https://m.edsoo.ru/P52QUVQJE
https://m.edsoo.ru/P52QUVQJE
https://m.edsoo.ru/FR2N6N5GV
https://m.edsoo.ru/FR2N6N5GV
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21

22

23

CMEIINBAHUN XOJIOIHOU U
ropsiaeit Boan1"

Pacuer konnuecTBa
TEIUIOTHI, HEOOXOIUMOTrO
JUIsl HarpeBaHus Tella U
BBIJICJISIEMOTO UM MPU
OXJIAXKICHHH
JlaGopaTopHas pabota
"OnpenaeneHue yaeiabHOR
TEIJIOEMKOCTH BelecTna"
DHeprus TOIINBA.

VY nenpHas TEMI0Ta CropaHus
[InaBnenue u oTBEpaEBaHUE
KPUCTAJUTMYECKUX TEJl.
VenbHas TemoTa
IIJIaBJICHMS

JlaGopaTopHas pabota
"OnpeneneHue yaeabHOU
TEIJIOTHI IIJIaBICHUS Ibaa"
[TapooGpa3zoBanue u
KoHAeHcauus. Mcnapenune
Kunenne. Y aensnas
TEIJI0Ta MapooOpa30BaHUs U
KOHJICHCAIINH. 3aBUCUMOCTD
TEMIIepaTypbl KUTIEHUS OT
aTMoc(hepHOTro JaBICHUS
BnaxunocTe BO3ayXa.
JlaGopaTtopHnast pabota
"Onpenenenne
OTHOCHUTEIBHON BIAXKHOCTH
BO3ayXa"

Pemienune 3agaq Ha

https://m.edsoo.ru/JSMRA1
APW

https://m.edsoo.ru/40IT1ZJ
AH

https://m.edsoo.ru/683AIXY
W8

https://m.edsoo.ru/JHESA 1P
JF

https://m.edsoo.ru/LCQXV
HGHD

https://m.edsoo.ru/CQG4DQ
KML

https://m.edsoo.ru/Y7HDIM
2GZ

https://m.edsoo.ru/7KP37W
0J1

https://m.edsoo.ru/N4XJEX



https://m.edsoo.ru/J8MRA1APW
https://m.edsoo.ru/J8MRA1APW
https://m.edsoo.ru/4OIT1ZJAH
https://m.edsoo.ru/4OIT1ZJAH
https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/JHE5A1PJF
https://m.edsoo.ru/JHE5A1PJF
https://m.edsoo.ru/LCQXVHGHD
https://m.edsoo.ru/LCQXVHGHD
https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/N4XJEXGAL
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26

27
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29

30

31

orpeziesieHUe BIaXKHOCTU
BO3/IyXa

[punnuns! paboTsl
TEIJIOBBIX JBUIATEIICH.
[TapoBas TypOuHa.
JlBuraresb BHyTPEHHETO
CropaHus

KIIJI TenmoBoro aBurarers.
TenoBbie ABUTATETHN U
3aIUTa OKpY Karomenl’
cpenbl

3aKOH COXpaHEHHUs U
MIPEBpAILCHHS YPHEPTUU B
TEIJIOBBIX MPOIIeCcCcax
[ToaroroBka K KOHTPOJIBHOM
pabore 1o Teme "TernaoBsie
sBreHus. Mamenenue
arperaTHbIX COCTOSIHUI
BemecTna"

KonTposasHas pabora no
teme "TeruioBbie IBIICHUS.
W3meHeHne arperaTHbIX
cocTOsTHUH BeriecTBa"
Onektpusanus Ten. /[sa
pOJia ANEKTPUUECKUX
3apsi0B
Ypok-uccnenoBaHue
"DnexTpusanus Ten
WHIYKIHEH U IIPU
COTIPUKOCHOBEHUN"
Bzaumoneiicteue
3apsKEHHBIX Tell. 3aKOH

GAL

https://m.edsoo.ru/6BKWS
WYG6

https://m.edsoo.ru/UJA3DR
DOH

https://m.edsoo.ru/B1KX6R
PQ9

https://m.edsoo.ru/9AQ53C
Ccic

https://m.edso00.ru/0X03133
KU

https://m.edsoo.ru/9E85KD
QMD

https://m.edsoo.ru/JALQFK
67]

https://m.edsoo.ru/LIJCQZZ
S9



https://m.edsoo.ru/N4XJEXGAL
https://m.edsoo.ru/6BKWSWYG6
https://m.edsoo.ru/6BKWSWYG6
https://m.edsoo.ru/UJA3DRD0H
https://m.edsoo.ru/UJA3DRD0H
https://m.edsoo.ru/B1KX6RPQ9
https://m.edsoo.ru/B1KX6RPQ9
https://m.edsoo.ru/9AQ53CC7C
https://m.edsoo.ru/9AQ53CC7C
https://m.edsoo.ru/0X03133KU
https://m.edsoo.ru/0X03133KU
https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/JALQFK67J
https://m.edsoo.ru/JALQFK67J
https://m.edsoo.ru/LIJCQZZS9
https://m.edsoo.ru/LIJCQZZS9
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41

Kynona

DIIEKTPUYECKOE TTOJIE.
HanpsixeHHOoCTB
AIEKTPUYECKOTO TOJIA.
[IpuHnun cynepno3unun
ANEKTPUYECKHUX TTOJEN
Hocurenu anexkrpuyeckux
3apsiioB. DJIEMEHTapHBIN
3apsan. CtpoeHue atoma
IIpoBogHMKH 1
TUAJICKTPUKU. 3aKOH
COXpaHEHUs
AIEKTPUYECKOTO 3apsiaa
Pewenne 3anau Ha
IIPUMEHEHNE CBOMCTB
3JIEKTPUYECKUX 3aps 0B
DIIEKTPUUYECKHI TOK,
YCIJIOBHS €70

CyHICCTBOBAaHMHA. Hcrounuku

3JIEKTPUYECKOTO TOKA
JIeficTBHS DIIEKTPUYECKOTO
TOKa

Ypok-uccienoBanue

"JleficTBHE NEKTPUYECKOTO

0JIs1 HA IPOBOJIHUKH U
JTUDJIEKTPUKH"
DNEeKTPUYECKUN TOK B
MeTaax, )KUJIKOCTIX U
razax

DJIeKTpUYecKas 1eMnb U e€
COCTaBHBIE YaCTH

Cuna Toka. JlaboparopHas

0.5

https://m.edsoo.ru/N79CZG
Z1)

https://m.edsoo.ru/AFOIKA
DMV

https://m.edsoo.ru/U8JR991
PB

https://m.edsoo.ru/SXWWO
SWIJI5

https://m.edsoo.ru/ISIMP3J
M

https://m.edsoo.ru/Q8WUT
CKVT

https://m.edsoo.ru/ZHMKZ
M4JU

https://m.edsoo.ru/E4C000
YPF

https://m.edsoo.ru/R9W7KU
DDO

https://m.edsoo.ru/9LHH7U



https://m.edsoo.ru/N79CZGZ1J
https://m.edsoo.ru/N79CZGZ1J
https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/SXWWOSWJ5
https://m.edsoo.ru/SXWWOSWJ5
https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/9LHH7UNJI
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pabora "H3mepenue u
peryJMpoBaHue CUJIbI ToKa"
DIIEKTPUUYECKOE
HanpsbkeHue. BonsTmerp.
JlaboparopHas paboTa
"Usmepenue u
peryJiupoBaHue
HanpspKkeHus"
ConpoTuBieHue
MPOBOJHMKA. Y IEIbHOE
COIIPOTHBIICHUE BEIECTBA
JlaGopaTtopHnast pabora
"3aBUCUMOCTh
AIIEKTPHYECKOTO
COTMPOTUBIICHUS IPOBOIHUKA
OT €ro JJIMHBI, IJI0UaIn
MOTIEPEYHOT0 CEUCHUs U
MaTepuana”

3aBUCHUMOCTh CHJIBI TOKA OT
HanpspkeHus. 3akoH Oma
JUTSL y4acTKa [EeTnH
JlaGopaTtopHnast pabota
"Uccnenosanue
3aBUCHUMOCTH CHIIBI TOKQ,
UAYLIETO YepE3 PE3UCTOP, OT
COIIPOTHUBIICHUS PE3UCTOPA U
HapsDKEHUs Ha pesucrope”
TlocienoBaTenpHOE U
napaielbHOe COSAMHEHUS
MIPOBOTHHKOB
JlaGopaTtopHnas pabota
"IIpoBepka nmpaBuiia

0.5

NJI

https://m.edsoo.ru/X7P0JOF
GH

https://m.edsoo.ru/ESUQ5SPC
4G

https://m.edsoo.ru/4JDA8G
ZNX

https://m.edsoo.ru/VEZPE7
Q8Q

https://m.edsoo.ru/X5THIN3

RM

https://m.edsoo.ru/HJ99Q34
93

https://m.edsoo.ru/VQ3VYP
OT8



https://m.edsoo.ru/9LHH7UNJI
https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/E8U05PC4G
https://m.edsoo.ru/E8U05PC4G
https://m.edsoo.ru/4JDA8GZNX
https://m.edsoo.ru/4JDA8GZNX
https://m.edsoo.ru/VEZPE7Q8Q
https://m.edsoo.ru/VEZPE7Q8Q
https://m.edsoo.ru/X5THIN3RM
https://m.edsoo.ru/X5THIN3RM
https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/VQ3VYPOT8
https://m.edsoo.ru/VQ3VYPOT8
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56

CIIOKEHUSI HaIlPSHKEHUN TpH
MoCIeI0BaTeIbHOM
COCIMHEHUH JBYX
pe3uctopos"
JlaboparopHas paboTa
"[IpoBepka nmpaBuia ajs
CHWJIBI TOKA MPU
napajuieIbHOM COEIMHEHUU
pe3uctopon”

Pemenue 3agau Ha
npuMeHeHue 3akoHa Oma
JUTSL pa3JIMYHOTO
COCIMHEHUS TIPOBOTHUKOB
Pabora u MmomHoOCTh
ANEKTPUUYECKOTO TOKA.
3akoH Jxoynsa-Jlenna
JlaGopaTopHas pabota
"Onpeznenenue paboThl U
MOIIIHOCTH 3JIEKTPUIECKOTO
ToKa"

DIIEKTPUUYECKHE IIETTH U
noTpeouTenn
JJIEKTPUYECKON YHEPTUU B
onITy. KopoTkoe 3aMbIkanue
[TocTosiHHBIE MAaTrHUTHI, UX
B3aUMO/ICCTBUE
Ypok-uccnenoBaHue
"N3yueHune nomneun
MOCTOSTHHBIX MarHuToB"
MaruauTHoOe noie.
MarunuTtHOoe nojie 3eMiu 1
€ro 3Hau€HHe IS )KU3HU Ha

https://m.edsoo.ru/DPAXGS8
| VA

https://m.edsoo.ru/19ZEFKZ
Z4

https://m.edsoo.ru/40AIXY
N3H

https://m.edsoo.ru/VR92V8&J
HA

https://m.edsoo.ru/1L3KZ2
XLM

https://m.edsoo.ru/KL1ZHI
KQF
https://m.edsoo.ru/1GL7RJQ
OR

https://m.edsoo.ru/R3XXJC
RVK



https://m.edsoo.ru/DPAXG8PZJ
https://m.edsoo.ru/DPAXG8PZJ
https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/40AIXYN3H
https://m.edsoo.ru/40AIXYN3H
https://m.edsoo.ru/VR92V8JHA
https://m.edsoo.ru/VR92V8JHA
https://m.edsoo.ru/1L3KZ2XLM
https://m.edsoo.ru/1L3KZ2XLM
https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/1GL7RJQOR
https://m.edsoo.ru/1GL7RJQOR
https://m.edsoo.ru/R3XXJCRVK
https://m.edsoo.ru/R3XXJCRVK
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3emuie

[ToaroToBka K KOHTPOJIBHOMN
paborte 1o Teme
"DeKTpUUeCKHUe 3apsbl.
3apspKeHHbIE Tela U UX
B3aUMO/JICHCTBUA.
[TocTostHHBIN
AIIEKTPUYECKUM TOK"
KonTponbnas pabota no
TeMe "DIeKTpuYECcKue
3apsiibl. 3apsHKEHHBIC Tella U
WX B3aUMO/JICHCTBUA.
ITocTosiHHBIN
AIIEKTpUYECKHiA TOK" /
Bceepoccutickas
mpoBepoyHas paborta
Pesepruelit ypok. Padora ¢
TEKCTaMH 10 TeEME
"I[TocTosTHHBII
AeKTpUudYecKuit Tok" /
Bceepoccuiickas
poBepoyHas paborta

OmneiT OpcTena. MaruutHoe
M0JIE IEKTPUUYECKOTO TOKA
MarnuTHOe nojie KaTyuiku ¢
TOKOM

IIpumeHeHue
AJIEKTPOMAarHUTOB B
texHuke. JlabopaTopHas
pabora "M3yuenue aeicTBUs
MarHuTHOTO TIOJIS Ha
MPOBOJIHUK C TOKOM"

0.5

https://m.edsoo.ru/RTA1IB1
C5

https://m.edsoo.ru/ZISSW4Z
AU

https://m.edsoo.ru/EQRLKP
T1U

https://m.edsoo.ru/PC1DMV
41D

https://m.edsoo.ru/KG8XDI
UWD



https://m.edsoo.ru/RTA1IB1C5
https://m.edsoo.ru/RTA1IB1C5
https://m.edsoo.ru/ZISSW4Z7W
https://m.edsoo.ru/ZISSW4Z7W
https://m.edsoo.ru/EQRLKPT1U
https://m.edsoo.ru/EQRLKPT1U
https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/KG8XDIUWD
https://m.edsoo.ru/KG8XDIUWD
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DIIEKTPOABUTATE D 1
MOCTOSTHHOTO TOKa.

Hcnons3oBanue
ANEKTPOJABUIATEIICH B

TEXHUYECKUX YCTPOMCTBAX U

Ha TPAHCIOpTE.

JlaGopaTopHnas pabota
"KoncrpyupoBanue u

n3ydeHue paboThl
3JeKTpoBUTaTENs"

Onpitel @apanes. 3akoH 1
ANEKTPOMArHUTHOMN

uHaykuuu. [Ipasuno Jlenna
DIIEKTPOTreHepaTop. 1
CnocoOsbI noy4eHus
AIEKTPUUYECKOIT SHEPTUH.
DNEKTPOCTAaHIIUU Ha
BO300HOBIISIEMBIX

MCTOYHHMKAX SHEPTUHU

IToaroroBka Kk KOHTPOJIBHOU 1
pabore 1o Teme

"DnexTpuueckue u

MarHUTHBIC SIBJICHHS"

KonTtponbHas pabora o 1
TeMe "DJIEeKTpUIECKHe U

MarHuTHBIE SIBJICHUS"

PezepBHblit ypok. Pabota c 1
TEKCTaMH TI0 TeMe

"TemnoBbie sIBICHUS"

Peseprubrit ypok. Pabora ¢ 1
TEKCTaMH TI0 TeMe

"MarHuTHbI€ SIBICHUS"

https://m.edsoo.ru/7VYQQD
MFN

https://m.edsoo.ru/YSDW34
FVO0

https://m.edsoo.ru/LM1C70
D7A

https://m.edsoo.ru/GFS9PN
C8B

https://m.edsoo.ru/APBXXT
ADS

https://m.edsoo.ru/4B8GKY
QIX

https://m.edsoo.ru/ISHXLLT
XX



https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/LM1C70D7A
https://m.edsoo.ru/LM1C70D7A
https://m.edsoo.ru/GFS9PNC8B
https://m.edsoo.ru/GFS9PNC8B
https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/4B8GKYQ1X
https://m.edsoo.ru/4B8GKYQ1X
https://m.edsoo.ru/I8HXLLTXX
https://m.edsoo.ru/I8HXLLTXX

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

9 KVIACC

Ne
n/n

Tema ypoka

MexaHnn4eckoe JBHKEHUE.
MarepuanbHas TOUKa
Cucrema orcyera.
OTHOCUTENBHOCTD
MEXaHUYECKOTO ABUKEHUS
PaBHoMepHOE
MPSIMOJIMHEMHOE IBUKEHUE
HepaBHoMepHOE
MPSIMOJIMHEMHOE JBUYKEHUE.
Cpenusisi U MTHOBEHHAS
CKOpPOCTH

[IpssmonunuenHoe

PaBHOYCKOPEHHOE JBH)KEHUE.

Yckopenue
CkopocTh MPSMOIMHEIHOTO
PaBHOYCKOPEHHOTO

nBkeHus. ['papuk ckopoctu

JlaGopaTtopHnast pabota
"OnpeneneHue yCKOPEHUst
TeNa MPU PaBHOYCKOPECHHOM
JIBUKCHHH 110 HAKJIOHHOM
MI0CKOCTH"

68

KoauuecTBO 9acoB

Bcero

KoHnTpoJbHbie
padoThI

14.5

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHBIE
nudposeie
o0pa3oBaTe/ibHbIE

pecypchl

https://m.edsoo.ru/UP3I88V
CD

https://m.edsoo.ru/UWFLO
Q33T

https://m.edsoo.ru/E65RW
0ZKO0
https://m.edsoo.ru/L043PY
TGB

https://m.edsoo.ru/SKUYW
CHBO0

https://m.edsoo.ru/HXCDF
37C8

https://m.edsoo.ru/1KKINJ
FO8



https://m.edsoo.ru/UP3I88VCD
https://m.edsoo.ru/UP3I88VCD
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/HXCDF3ZC8
https://m.edsoo.ru/HXCDF3ZC8
https://m.edsoo.ru/1KKINJFO8
https://m.edsoo.ru/1KKINJFO8
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12

13

14

15

16

17

18

19

20

CB00OOHOE TaZlEHHUE TEIL.
Omnbitel ["anuines
PaBHOMEpHOE ABMXKEHUE 1O
okpyxHocTu. [lepuon n
4acToTa 00paIeHHUs.
JIunelinas u yriosas
CKOpOCTH
[leHTpOoCcTpEeMHUTENBHOE
YCKOpEHUE

[TepBriii 3akoH HproTOHA.
BekTtop cuibl

Bropoi1 3akon HeroTona.
PaBHOelicTBYIOIIAsA crita
Tpernii 3akoH HproTOHA.
Cynepnozunus cun
Pewienue 3anau Ha
MIPUMEHEHUE 3aKOHOB
Hsrotona

Cuna ynpyrocrtu. 3akoH ['yka

Pemenne 3anau mo reme
«Cuna ynpyroctum»
JlaGopaTtopHnast pabota
«OrpenenieHne KeCcTKOCTH
PYKUHBDY

Cuna tpenus

Pemenue 3agad mo reme
«Cuna TpeHus»
JlaGopaTtopHnast pabota
"Onpenenenne

KO3 duIMeHTa TPEeHUS

https://m.edsoo.ru/NMQA4
GGE0

https://m.edsoo.ru/PVRBID
TTH

https://m.edsoo.ru/OSLFG
WEFZY
https://m.edsoo.ru/T4DTUR
L3K
https://m.edsoo.ru/5A28NG
VEV
https://m.edsoo.ru/XPFYG6
4RM

https://m.edsoo.ru/GEM2S4
HKO9

https://m.edsoo.ru/BHBXX
R1J
https://m.edsoo.ru/HML1A
MNI12

https://m.edsoo.ru/T4PAJA
FV1

https://m.edsoo.ru/B4WPR
A8I7
https://m.edsoo.ru/PJDH2D
Cco9T

https://m.edsoo.ru/C56RDS
KX8



https://m.edsoo.ru/NMQA4GGE0
https://m.edsoo.ru/NMQA4GGE0
https://m.edsoo.ru/PVRBIDTTH
https://m.edsoo.ru/PVRBIDTTH
https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/B4WPRA8I7
https://m.edsoo.ru/B4WPRA8I7
https://m.edsoo.ru/PJDH2DC9T
https://m.edsoo.ru/PJDH2DC9T
https://m.edsoo.ru/C56RD8KX8
https://m.edsoo.ru/C56RD8KX8
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27

28

CKOJIb)KECHUS"

Pemenue 3agad mo TeMe
"3akonsl Herorona. Crira
ynpyroctu. Cuna tpeHus"
Cua TsSHKeCTH U 3aKOH
BCEMUPHOTO TATOTECHHUSI.
YckopeHnue cBOOOTHOTO
nageHus
VYpok-koH(pepeHus
"JIBUKEHUE TEN BOKPYT
TPaBUTAIMOHHOTO IICHTPA
(Conneunas cucrema).
T"anmaktukn"

Pemenne 3amaq mo Teme
"Cuna TSHKeCTH U 3aKOH
BCEMUPHOTO TATOTEHUS"
[TepBas kocMuueckas
ckopoctb. HeBecoMocTh u
neperpy3ku

PaBHOBEeCHE MaTepraibHON

TOYKHU. AOCOIIFOTHO TBEPIOE

teno. PaBHoBecHe TBEPAOTO
TeJa ¢ 3aKPEIUIEHHON OChIO
BpanieHus. MOMEHT CHJIBI.
LlenTp Tsaxectn
PaBHOBeCuEe MarepuaibHON

TOYKH. AOGCOTIOTHO TBEPAOE

Teso. PaBHOBecHe TBEPAOTO
TeJla ¢ 3aKPEIUIEHHON OChIO
BpalleHusi. MOMEHT CHIIBI.
LlenTp TsxecTn

Pemienne 3agay mmo Teme

https://m.edsoo.ru/VT3T38
KBU

https://m.edsoo.ru/MEETX
GF6Q

https://m.edsoo.ru/BLGGQ
9259

https://m.edsoo.ru/V02GVS8
YAT

https://m.edsoo.ru/563XRG
6ED

https://m.edsoo.ru/AONEM
B459

https://m.edsoo.ru/GAMQ
W4SLS

https://m.edsoo.ru/0QJSN2



https://m.edsoo.ru/VT3T38KBU
https://m.edsoo.ru/VT3T38KBU
https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/AONEMB459
https://m.edsoo.ru/AONEMB459
https://m.edsoo.ru/GAMQW4SLS
https://m.edsoo.ru/GAMQW4SLS
https://m.edsoo.ru/0QJSN205C
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36
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38

"MomeHnT cunbl. Llentp
TsKeCTH"

IToaroroBka Kk KOHTPOJIBHOMN

paborte 1o Teme

"MexaHn4yecKoe ABUKEHIE.

Bzanmopaetictue Tea"

KoHnTtponbHas pabora 1o Teme
"MexaHn4yecKoe ABUKEHUE.

Bs3aumopeiictBue Ten"
HNmnynsc Tena. Ummynsc
CUJIBL. 3aKOH COXpaHEHUs
MMITyJIbCca. YTIPYroe u

HEyIpyroe B3auMOJCICTBUE

Pewenue 3anau mo reme
"3aKoH coxpaHeHus
uMItyjibca'
Ypok-koHpepeHIus
"PeakTuBHOE ABUXKEHUE B
IIPUPOJIE U TEXHUKE"
Mexanunyeckas paboTta u
MOIIIHOCTb

PaboTa CHIIBI TSKECTH, CHJIBI

YIPYTOCTH M CHIIBI TPEHUS
JlaGoparopHas paboTa

((OHpeI[eJ'ICHI/IC pa6OTBI CHIJIBI

TPEHUs IPU PABHOMEPHOM
JBUKEHUHU TeJia 10
TOPU30HTAIIBHOM
MMOBEPXHOCTH»

CBs13b SHEpruM U paboThI.
[TorennmansHas 3HEPrUst
Kunernueckas sueprusi.

05

https://m.edsoo.ru/8D7SUV
X3J

https://m.edsoo.ru/J1IBOUJ
2YG

https://m.edsoo.ru/7PISBW
QD2

https://m.edsoo.ru/LQO6E
H8F9

https://m.edsoo.ru/3UH32H
4RL

https://m.edsoo.ru/FCOHV
OYXP

https://m.edsoo.ru/Y4H20
MDHI

https://m.edsoo.ru/609HFE
1P8

https://m.edsoo.ru/ZIFB7L5
EF

https://m.edsoo.ru/WKXL7



https://m.edsoo.ru/0QJSN205C
https://m.edsoo.ru/8D7SUVX5J
https://m.edsoo.ru/8D7SUVX5J
https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/7PI5BWQD2
https://m.edsoo.ru/7PI5BWQD2
https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/3UH32H4RL
https://m.edsoo.ru/3UH32H4RL
https://m.edsoo.ru/FCOHVOYXP
https://m.edsoo.ru/FCOHVOYXP
https://m.edsoo.ru/Y4H2OMDHI
https://m.edsoo.ru/Y4H2OMDHI
https://m.edsoo.ru/609HFE1P8
https://m.edsoo.ru/609HFE1P8
https://m.edsoo.ru/ZIFB7L5EF
https://m.edsoo.ru/ZIFB7L5EF
https://m.edsoo.ru/WKXL7NXVR
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Teopema 0 KHHETUYECKOM
SHEPruu

3aKOH COXpaHEHMsI SHEPTUU B
MEXaHUKE

JlaboparopHas pabota
«3y4yeHue 3akoHa
COXPAHEHHUS SHEPTUN
KoneGaTenbHoe NBUXKEHUE U
€ro XapakTEepPUCTUKH
3aryxaromiue KoueoaHus.
BoinyxieHHbIE KOJIE0aHUS.
Pe3onanc
MaremaTuyecKkui u
NPYKUHHBIA MasTHUKA
Ypok-uccienoBaHue
«3aBHUCUMOCTb NEpHOJIA
KoJIe0aHUM OT )KECTKOCTHU
MPYKUHBI U MAacChl TPy3a»
[IpeBpaiienue sHepruu npu
MEXaHUYECKUX KOJICOAHUSIX
JlaGopaTtopHnast pabota
«Omnpenenenue 4acToThl U
nepuo/ia KojaebaHui
MPYKUHHOTO MasiTHUKa
JlaGoparopHas paboTa
«IIpoBepka HE3aBUCUMOCTH
nepuoja kojaebaHuit rpysa,
MOJIBEIIICHHOTO K HUTH, OT
MacChI TPy3a»
MexaHn4eCKHE BOJIHBI.
CBoiicTBa MEXaHHMYECKHUX
BouH. [IpogonpHbIe 1

NXVR

https://m.edsoo.ru/FMM2S
69EB

https://m.edsoo.ru/0TVK8K
JXB

https://m.edsoo.ru/3EQ3BH
BZ3

https://m.edsoo.ru/I13ZKD2
Mi2

https://m.edsoo.ru/O71PZD
Ml1

https://m.edsoo.ru/BACA6
R4KS

https://m.edsoo.ru/RPN7BU
655

https://m.edsoo.ru/FV1IY2N
UuGC

https://m.edsoo.ru/6YGEH
W8DT

https://m.edsoo.ru/QHBQ3
UsxXv



https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/FMM2S69EB
https://m.edsoo.ru/FMM2S69EB
https://m.edsoo.ru/0TVK8KJXB
https://m.edsoo.ru/0TVK8KJXB
https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/I3ZKD2M12
https://m.edsoo.ru/I3ZKD2M12
https://m.edsoo.ru/O71PZDM11
https://m.edsoo.ru/O71PZDM11
https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/RPN7BU655
https://m.edsoo.ru/RPN7BU655
https://m.edsoo.ru/FV1Y2NUGC
https://m.edsoo.ru/FV1Y2NUGC
https://m.edsoo.ru/6YGEHW8DT
https://m.edsoo.ru/6YGEHW8DT
https://m.edsoo.ru/QHBQ3U5XV
https://m.edsoo.ru/QHBQ3U5XV
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58

MOTIEPEYHbIE BOJIHBI
VYpok-koH(pepeHus
"MexaHu4ecKre BOJIHBI B
TBEpOM Tene. CelicMuueckue
BOJIHBI"

3Byk. Pacnipoctpanenue u
OTpakeHHE 3BYyKa
Ypok-uccienoBaHue
"Habaronenne 3aBUCUMOCTH
BBICOTBI 3ByKa OT YacCTOThI"
I'poMKOCTB 3ByKa M BBICOTA
TOHA. AKYCTHYECKHI
pe30HaHC
Ypoxk-koHpepeHuus

"V bpTpa3Byk U HH(GPa3BYK B
MPUPOJIC U TEXHUKE"
[ToaroroBka K KOHTPOJIBHOM
pabote 1o Teme "3aKOHBI
coxpaHeHus. MexaHn4eckue
KoJieOaHus U BOJIHBI"
KonTponbHas padota no teme
"3aKOHBI COXpaHEHUS.
Mexanuyeckue KojiebaHus U
BOJIHBI"

DIEKTPOMarHuTHOE MOJIE.
DNEeKTPOMarHUTHHIE BOJTHBI
CBolicTBa 2NIEKTPOMATHUTHBIX
BOJTH

VYpoxk-koupepennus "lxama
AJIEKTPOMArHUTHBIX BOJIH.
Hcnonb3zoBanue
AIEKTPOMArHUTHBIX BOJH JJIsI

https://m.edsoo.ru/6PNOHX
SJA

https://m.edsoo.ru/NTZLR
XDB5

https://m.edsoo.ru/SRPRGG
ZV8

https://m.edsoo.ru/AOY3H
SN3G

https://m.edsoo.ru/AU3Z0S
07U

https://m.edsoo.ru/7YAJAV
57TM

https://m.edsoo.ru/ZVD77Z4
4VH

https://m.edsoo.ru/KAKC7
HSCG

https://m.edsoo.ru/7E1J2V
Y03



https://m.edsoo.ru/6PN0HXSJA
https://m.edsoo.ru/6PN0HXSJA
https://m.edsoo.ru/NTZLRXDB5
https://m.edsoo.ru/NTZLRXDB5
https://m.edsoo.ru/5RPRGGZV8
https://m.edsoo.ru/5RPRGGZV8
https://m.edsoo.ru/AOY3HSN3G
https://m.edsoo.ru/AOY3HSN3G
https://m.edsoo.ru/AU3Z0S07U
https://m.edsoo.ru/AU3Z0S07U
https://m.edsoo.ru/7YAJAV57M
https://m.edsoo.ru/7YAJAV57M
https://m.edsoo.ru/ZVD7Z44VH
https://m.edsoo.ru/ZVD7Z44VH
https://m.edsoo.ru/KAKC7HSCG
https://m.edsoo.ru/KAKC7HSCG
https://m.edsoo.ru/7E1J2VY03
https://m.edsoo.ru/7E1J2VY03
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66

COTOBOM cBsI3K"
Ypok-uccienoBaHue
"N3y4yeHue cBOMCTB
AJIEKTPOMATHUTHBIX BOJIH C
MOMOIIIHI0 MOOMJIBHOTO
tenedona"

Penrenue 3amau Ha
oTpezieNIeHUe YaCTOThI U
JUTMHBI 3JIEKTPOMarHUTHOM
BOJIHBI

DneKTpOMarHuTHas pupoia
cBera. CKOpOCTh CBETA.
BonHOBBIE CBOMCTBA CBETA
Hcrounnku cBera.
IIpssmonuHeriHOE
pacrnpocTpaHEHHUE CBETA.
3armenust Connua u JIyHbl
3aKOH OTpa)KE€HUs CBETA.
3epkana. Pemienue 3a1au Ha
MPUMEHEHNE 3aKOHa
OTpa)KEHUS CBETA
[Ipenomnenue cera. 3akoH
MIPEJIOMJICHUS CBETA
ITonHoe BHyTpeHHEe
OTPa’KEHUE CBETA.
Hcnonbs3oBanue nmoaHOTo
BHYTPEHHETO OTPAKEHUS B
ONTHYECKHUX CBETOBOJIAX
JlaGopaTtopHnas pabota
"HccnenoBanue 3aBUCUMOCTH
yTJia IPEJIOMJIEHUSI CBETOBOTO
Jy4a OT yIJia MaJeHus Ha

https://m.edsoo.ru/SHN7BS
EB4

https://m.edsoo.ru/WIGCO
6QSN

https://m.edsoo.ru/ZFGOB
MGFX

https://m.edsoo.ru/NLIAD
WAXN

https://m.edsoo.ru/QONUK
CDOB

https://m.edsoo.ru/NF1PZF
EV3

https://m.edsoo.ru/FZ7HV 6
E2wW

https://m.edsoo.ru/R800IT1

[ON]


https://m.edsoo.ru/SHN7BSEB4
https://m.edsoo.ru/SHN7BSEB4
https://m.edsoo.ru/WIGCO6QSN
https://m.edsoo.ru/WIGCO6QSN
https://m.edsoo.ru/ZFG0BMGFX
https://m.edsoo.ru/ZFG0BMGFX
https://m.edsoo.ru/NLIADWAXN
https://m.edsoo.ru/NLIADWAXN
https://m.edsoo.ru/QONUKCDOB
https://m.edsoo.ru/QONUKCDOB
https://m.edsoo.ru/NF1PZFEV3
https://m.edsoo.ru/NF1PZFEV3
https://m.edsoo.ru/FZ7HV6E2W
https://m.edsoo.ru/FZ7HV6E2W
https://m.edsoo.ru/R80OIT1OS
https://m.edsoo.ru/R80OIT1OS
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75

nn

rpaHuiie "BO31yX-CTEKJIO
VYpok-koH(pepeHus
"Hcnionb30BaHn€ OTHOTO
BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IbI,
ONTUKOBOJIOKOHHAS CBSI3B"
JIunzel. OnTyeckas cuia
JIMH3BI

[TocTpoenune n3o0paxeHuit B
JMH3aX

JlaGopaTtopHast pabora
"Onpeneneane HOKyCHOTO
pacCTOSIHUSA U ONITHYECKOM
CHUJIBI COOMparOIIeH JTUH3BI"
Ypok-koHpepeHIus
"Onruyueckue JIMH30BbIC
npuoopsI"

I'na3 kak ontuyeckas
cucreMa. 3peHue
VYpok-koHpepeHI s
"JlepexTrl 3penus. Kak
COXPaHUTH 3peHue"
Paznoxenue 6enoro csera B
cnektp. OnbiTel HptoTOHA.
CrnosxeHue CeKTpaIbHbIX
uBeroB. Jlucnepcus ceera
JlaGoparopHas paboTa
"OnbITHI IO Pa3710KEHUIO
0enoro cBera B CIEKTP U
BOCITPHUSTHIO IIBETA
MIPEIMETOB MPH UX

Ha6J'IIOIlCHI/II/I 4YCpe3 IBCTOBLIC

https://m.edsoo.ru/0L9F63Z
RU

https://m.edsoo.ru/ZV702L
97F

https://m.edsoo.ru/MWU2Y
HLIN

https://m.edsoo.ru/3XTVN
ZNJJ

https://m.edsoo.ru/KKVRK
0P3D

https://m.edsoo.ru/KP1ACI
9PW

https://m.edsoo.ru/ZKWLQ
3CHI

https://m.edsoo.ru/ZPRFN4
D5V

https://m.edsoo.ru/ESISL6T
CH



https://m.edsoo.ru/0L9F63ZRU
https://m.edsoo.ru/0L9F63ZRU
https://m.edsoo.ru/ZV702L97F
https://m.edsoo.ru/ZV702L97F
https://m.edsoo.ru/MWU2YHLIN
https://m.edsoo.ru/MWU2YHLIN
https://m.edsoo.ru/3XTVNZNJJ
https://m.edsoo.ru/3XTVNZNJJ
https://m.edsoo.ru/KKVRK0P3D
https://m.edsoo.ru/KKVRK0P3D
https://m.edsoo.ru/KP1ACI9PW
https://m.edsoo.ru/KP1ACI9PW
https://m.edsoo.ru/ZKWLQ3CHI
https://m.edsoo.ru/ZKWLQ3CHI
https://m.edsoo.ru/ZPRFN4D5V
https://m.edsoo.ru/ZPRFN4D5V
https://m.edsoo.ru/E5I8L6TCH
https://m.edsoo.ru/E5I8L6TCH
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bunbTpH"

VYpoxk-npaktukym "BoiaHoBbIE
CBOMCTBA CBETA: IUCIIEPCHS,
uHTEepepeHIrs U
mudpakus'

OmnsiThl Pesepdopna u
IJIaHETapHasi MOJEIb aTOMa
IToctynatel bopa. Moaens
aroma bopa

Hcnyckanue u normnoueHue
cBera aroMoM. KBaHTEI.
JInHelyaTele CIIEKTPBI
YPOK-IpaKTUKyM
"HaOuroieHre CIIeKTpOB
UCITyCKaHus"
PannoakTUBHOCTE U €€ BUIBI

Crpoenue aToOMHOTrO siipa.
Hyxknonnas mozens
PannoaxktuBHBIE
npeBpaiieHus. M30tomnsl
Pemenwne 3amag mo Teme:
"PagnoakTHBHEIE
npeBpalieHus”

[Iepuon nonypacnana

VYpok-koHpepeHuus
"PannoakTuBHBIE H3ITyYEHUS
B IIPUPOJIE, MEIULIMHE,
TeXHHUKe"

Snepuble peakiun. 3aKOHBI
COXpPaHEHHUs 3apsA0BOrO U

https://m.edsoo.ru/A1F3HB
8Y9

https://m.edsoo.ru/P922QV
FIV

https://m.edsoo.ru/OBJPHE
0G2

https://m.edsoo.ru/M9LRT
HPCO

https://m.edsoo.ru/7NCLN
W296

https://m.edsoo.ru/22H32J
WLM
https://m.edsoo.ru/IRVFSK
OFK

https://m.eds00.ru/RA796T
PSp

https://m.edsoo.ru/WX2HQ
P2S6

https://m.edsoo.ru/WZDJC
OES87
https://m.edsoo.ru/X1J4002
C4

https://m.edsoo.ru/YOQ2X
MKO0



https://m.edsoo.ru/A1F3HB8Y9
https://m.edsoo.ru/A1F3HB8Y9
https://m.edsoo.ru/P922QVFIV
https://m.edsoo.ru/P922QVFIV
https://m.edsoo.ru/OBJPHE0G2
https://m.edsoo.ru/OBJPHE0G2
https://m.edsoo.ru/M9LRTHPCO
https://m.edsoo.ru/M9LRTHPCO
https://m.edsoo.ru/7NCLNW296
https://m.edsoo.ru/7NCLNW296
https://m.edsoo.ru/22H32JWLM
https://m.edsoo.ru/22H32JWLM
https://m.edsoo.ru/IRVFSKOFK
https://m.edsoo.ru/IRVFSKOFK
https://m.edsoo.ru/RA796TPSP
https://m.edsoo.ru/RA796TPSP
https://m.edsoo.ru/WX2HQP2S6
https://m.edsoo.ru/WX2HQP2S6
https://m.edsoo.ru/WZDJCOE87
https://m.edsoo.ru/WZDJCOE87
https://m.edsoo.ru/X1J40O2C4
https://m.edsoo.ru/X1J40O2C4
https://m.edsoo.ru/YOQ2XMKO0
https://m.edsoo.ru/YOQ2XMKO0
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96

MacCOBOTI'O YHUCEII
:‘)HCpI‘I/IH CBA3HU aTOMHBIX

siiep. CBs3b MacChl U SHEPTUU

Pemrenue 3agad mo reme
" nepusle peakuun”

Peaknuu cuHTe3a U IeJIEHUS

anep. UcTouHuKY SHEpruu
CouHiia u 38631
VYpok-koH(pepeHus
"SAnepHas SHepreTUKa.

JleficTBHS paguOaKTUBHBIX

W3JIyYEHHI Ha )KUBbIE
OpraHu3msl"

[ToaroroBka Kk KOHTPOJIBHOMN

pabote 1o Teme

"DJIeKTPOMarHuTHOE MOJIE.
DJIEKTPOMAarHUTHbIE BOJIHBI.

KBauTosBeie sBiaenus"

KonTponbHas pabota mo Teme
"DJIeKTPOMarHuTHOE TOJIE.
3J'I€KTpOMaFHI/ITHI)I€ BOJIHBI.

KBanToBsie siBieHUs"
[ToBTOpeHnue, 06061IEHNE.
JlaGopatopHble paboTHI 1O

Kypcy "B3aumoneiicteue ten"

[ToBTOpenue, o6oOIICHNE.
Pemrenne pacueTHBIX 1

Ka4C€CTBCHHBIX 3a1a4 I10 TEMC

"TemnoBbie npouecch”
[ToBTOpeHue, 0600IIEeHNE.
Pemenne pacueTHsIxX U

Ka4CCTBCHHBIX 3a1a4 I10 TEMC

https://m.edsoo.ru/NSTEUF
103
https://m.edsoo.ru/0D4KHL
Q4T
https://m.edsoo.ru/RMBFQ
BND7

https://m.edsoo.ru/QTNWF
W90Q

https://m.edsoo.ru/TBOXB
9TU0

https://m.edsoo.ru/SUTJAF
D6U

https://m.edsoo.ru/2GFCLJ
oJJ

https://m.edsoo.ru/MMJNL
Z0SQ

https://m.edsoo.ru/H7HKU
30G3



https://m.edsoo.ru/NSTEUFIO3
https://m.edsoo.ru/NSTEUFIO3
https://m.edsoo.ru/0D4KHLQ4T
https://m.edsoo.ru/0D4KHLQ4T
https://m.edsoo.ru/RMBFQBND7
https://m.edsoo.ru/RMBFQBND7
https://m.edsoo.ru/QTNWFW90Q
https://m.edsoo.ru/QTNWFW90Q
https://m.edsoo.ru/TBOXB9TU0
https://m.edsoo.ru/TBOXB9TU0
https://m.edsoo.ru/5UTJAFD6U
https://m.edsoo.ru/5UTJAFD6U
https://m.edsoo.ru/2GFCLJOJJ
https://m.edsoo.ru/2GFCLJOJJ
https://m.edsoo.ru/MMJNLZOSQ
https://m.edsoo.ru/MMJNLZOSQ
https://m.edsoo.ru/H7HKU30G3
https://m.edsoo.ru/H7HKU30G3

"KIIJI TerioBsIX aBurarencii'”
97 [ToBTOpEeHME, 000OIICHHE. 1 https://m.edsoo.ru/XP2HR

Pemenue pacueTHbIx 1 NAY4
KaueCTBEHHBIX 3aJ1a4 110 TEME
"KIIJ] anexkrpoycTtaHOBOK"

98 [ToBTOopenue, oboOIIeHNKE. 1 1 https://m.edsoo.ru/FK30FN
JlaGopaTopHbie pabOTHI 1O RHX
Kypcy "CBeToBble siBIICHUSA"

99 [ToBTOpEeHME, 000OIICHHE. 1 https://m.eds00.1u/91XS3C
PaGora ¢ TekcTamu o Teme XDT

"3aKOHbBI COXpaHEHUs B

MexaHuke"
100  IloBropenwue, o0o0ImIEHHE. 1 https://m.edsoo.ru/L3YKVI
Pabora ¢ Tekctamu o TeMe INT

"Konebauus 1 BOIHBL"

101 [ToBTOpEHME, 0O00OIICHHE. 1 https://m.edsoo.ru/LG3271S
Pabota ¢ TekcTaMu 10 TEME Q6
"CBeToBbIC SBICHUS"

102 [ToBTOpenue, 06001IIeHNE. 1 https://m.edsoo.ru/W7IE16
PaGora ¢ TeKCTaMH 110 TEME NU8

"KBaHToBas u saepHas

¢uzuka"
OBIIEE KOJIMYECTBO YACOB 102 3 27
I10 ITPOTPAMME

MMPOBEPAEMBIE NPEJMETHBIE PE3YJIBTATBI OCBOEHUSI OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBbI
OCHOBHOI'O OBHIET'O OBPA3OBAHUA


https://m.edsoo.ru/XP2HRNAY4
https://m.edsoo.ru/XP2HRNAY4
https://m.edsoo.ru/FK30FNRHX
https://m.edsoo.ru/FK30FNRHX
https://m.edsoo.ru/91XS3CXDT
https://m.edsoo.ru/91XS3CXDT
https://m.edsoo.ru/L3YKVI1NT
https://m.edsoo.ru/L3YKVI1NT
https://m.edsoo.ru/LG327ISQ6
https://m.edsoo.ru/LG327ISQ6
https://m.edsoo.ru/W7IE16NU8
https://m.edsoo.ru/W7IE16NU8

7 KIIACC

Koa nposepsiemoro
pe3yJbTarTa
1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

1.10

1.11

IIpoBepsiembie MpeaMeTHBIE Pe3yabTAThHI 0CBOEHHSI OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl
OCHOBHOTI0 00111er0 00pa30BaHuA

UCII0JIb30BaTh U3yUYEHHBIE TOHATHUS

pasnyaTh SBJIECHUS MO ONMCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB, JEMOHCTPHPYHOIIUX
JTaHHOE (PM3HUYECKOE SIBIICHUE

pacrio3HaBaTh IPOSIBICHHE M3YUYEHHBIX (DU3MYECKHX SBJICHMH B OKpY’XKAlOIIEM MHUpPE, B TOM 4HCIE
¢du3nueckue SBICHUS B MPHUPOJE, NMPH 3TOM IMEPEBOAUTH MPAKTUYECKYIO 3a7ady B Y4eOHYIO, BBIICIATH
CyLIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3MUECKUX SBICHUMN

OTKCHIBATh W3YyYEHHBIC CBOWCTBA TN M (M3WYECKHUE SIBICHHS, WUCTONB3Ys (PU3MUYECKUE BEITUYHHBI, MPH
ONHCAaHUM MPABUIBHO TPAKTOBATh (U3UUECKUH CMBICI MCIIOJIb3YEMbIX BEIMYMH, UX OO0O3HAueHHs U
€IMHUIBl (PU3UYECKUX BEIWYHH, HAXOTUTH (HOPMYJIBI, CBA3BIBAIONINE JaHHYIO (DU3UYECKYIO BEIUYHHY C
JPYTUMH BeJTMYUHAMM, CTPOUTH TPaQUKH H3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYHH
XapaKTepu30BaTh CBOWCTBA Tell, (PM3WYECKHE SIBICHHUS W IPOIECCHI, MCIIONB3YSI N3YYEHHBIC 3aKOHBI, MPH
3TOM J1aBaTh CJIOBECHYIO (POPMYIIMPOBKY 3aKOHA M 3alIUChIBATh €r0 MATEMAaTHUYECKOE BhIPAXKEHUE
OOBSICHATH (PU3UYECKUE SIBIICHUS, MPOIECCHI M CBOMCTBA TeNl, B TOM YHCJIE€ M B KOHTEKCTE CHTYyallui
IPAaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BbISABIATh IPUYUHHO-CIIECTBEHHBIE CBSA3U, CTPOUTH OOBSICHEHHUE
u3 1 — 2 jjoruyeckux maroB ¢ onopoil Ha 1 — 2 U3yueHHBIX CBOWCTBA (U3NYECKUX SBJICHUH, (PU3NUECKUX
3aKOHA MJIM 3aKOHOMEPHOCTH

pemath pacy€THbIE 3a1a4i B 1 — 2 1eicTBUS, UCTIONIB3YS 3aKOHBI U ()OPMYJIbI, CBA3BIBAIOIINE (PU3NUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a yCJIOBMS 3aJlaud 3alUChIBAaTh KPAaTKOE yCIOBHE, MOACTABIATh (hU3NUYECKHE
BEJIMYMHBI B (OpPMYJBI M MPOBOAUTH PAacy€Thl, HaXOAWUTh CIIPABOYHBIE JlaHHBIE, HEOOXOJIMMBIE IS
peleHus 3aa4, OLEHUBATh PEATUCTUYHOCTh MOTY4eHHON (PU3NYECKON BETUUNHBI

pacrno3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PEUINTh NMPU MOMOIIM (PU3HMUECKUX METOJO0B, B OMHCAHHUU
UCCIICIOBAaHMS BBIIENATh HPOBEPSEMOE NPEANONIOKEHHE (TMIOTe3y), pa3ndyaTh M HWHTEPHPETHUPOBATh
MIOJTy4YEHHBIH pe3yJIbTaT, HAXOIUTh OLIMOKH B XOJI€ OTbITA, JIEJIaTh BBIBOJIBI 110 €T0 pe3yibTaTaM

IPOBOJUTH OMBITHI 110 HAOIIOIEHUIO (PU3UUECKUX SIBICHUIN MM (U3NUECKUX CBOMCTB Tel: (OpMyYIHPOBAThH
IIpoBepsieMble MPENOI0KEHUI, COOUpaTh YCTAHOBKY U3 MPEUIOKEHHOI0 000pY10BaHUs, 3allUChIBATh X0/
OTIbITa U (POPMYJIUPOBATH BBHIBOJIBI

BBIMOJHATH MPSMbIE W3MEPEHUS] C HCIOJIb30BAHMEM aHAJIOTOBBIX M IM(PPOBBIX NPUOOPOB, 3alHCHIBATH
NOKa3aHus IpUOOPOB C YUETOM 3aJJaHHOM aOCOIIOTHOM MOTPETHOCTH U3MEPEHU I

MIPOBOAMTH HCCIIEOBAaHUE 3aBUCHUMOCTH OJHOW (DM3MUECKON BEJIWYMHBI OT APYTroil C HCHOJB30BAHHUEM
OpSAMBIX H3MEPEHUi, y4acTBOBaTh B IUIAHUPOBAaHMM Y4YEOHOTO MCCIIEOBAaHUS, COOMpaTh YCTaHOBKY MU
BBIMIOJHATh HM3MEPEHHUs, Clenys TMpelJIOKEHHOMY IUIaHy, (UKCHpPOBAaTh pe3yibTaTbl MOTYyYEHHON
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Kox nposepsiemoro
pe3yJbTarTa

1.1
1.2

3aBUCUMOCTH (U3MYECKUX BEIMYUH B BHUJC MPEIIOKEHHBIX TAaOIUI[ U TpadHKOB, AENaTh BBIBOIBI IO
pe3yJibTaTaM HCCIeA0BaHUS

MIPOBOJIUTh KOCBEHHBIE H3MEPCHHsS (U3MYECKUX BEIUYHMH, CIEIys MPEIIOKEHHON HWHCTPYKIUHU: TPHU
BBITIOJTHCHUH HM3MEPEHUN COOMPATh SKCIEPUMEHTAIBHYI0 YCTAaHOBKY W BBIYUCIATH 3HAUCHUE HCKOMOU
BEJIMYUHBI

co0JII01aTh MpaBHiIa TEXHUKH OE30MIaCHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pYyI0BaHUEM

YKa3bIBaTh MPHUHIUIIBI JCUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB, XapaKTepU30BaTh MPUHIUIIBI
JEHCTBUS N3yYEHHBIX TPUOOPOB M TEXHUYECKHUX YCTPOUCTB C TIOMOIIBIO MX OMHUCAHUS, UCTIONb3YS 3HAHUS O
CBOMCTBAxX (PM3UYECCKUX SBJICHUN U HEOOXOIUMbIE (PU3UIECKUE 3aKOHBI 1 3aKOHOMEPHOCTH

MPUBOUTH MPUMEPHI (HAXOIUTh HHPOPMAIIHIO O TPUMEpax) MPAKTUISCKOTO UCIOJIb30BaHUS (PU3MUECKHUX
3HAaHWH B TIOBCEAHEBHOW KU3HM JUIs oOecriedyeHuss Oe30MacHOCTH NpH OOpallleHHH ¢ MpudbopaMu H
TEXHUYECKUMH yCTPOMCTBAMH, COXPAHEHUS 3[I0OPOBBS M COOJIIOJICHUS HOPM 3KOJOTHYECKOTO MTOBEICHUS B
OKpY’KaIoIIIeH cpesie

OCYIIECCTBIISATH OTOOP UCTOYHUKOB MH(POPMAIUH B ceT VIHTEpHET B COOTBETCTBUH C 33/IaHHBIM ITOMCKOBBIM
3apocoM, Ha OCHOBE HMMEIONIMXCS 3HAHUH W TMyTEM CPaBHEHUS Pa3JIMYHBIX HMCTOYHUKOB BBIICIATH
uH(OPMAIIHIO, KOTOpAs ABJSICTCS MPOTUBOPEUUBOM HITH MOXKET OBITh HEJIOCTOBEPHOM

HCIIOJIB30BaTh TIPH BBINIOJHCHUHM YYE€OHBIX 3aJaHUi HAYYHONOMYJSIPHYIO JUTEpaTypy (PU3HYECKOro
COJICpKaHUsI, CIIPABOYHBIC MATEPUAIIBI, pecypchl ceTr MHTepHeT, BiIaieTh npuéMamMu KOHCIICKTUPOBAHUS
TEKCTa, Mpeodpa3oBaHus HHMOOPMAIIUU U3 OJHOW 3HAKOBOH CUCTEMBI B IPYTYIO

CO371aBaTh COOCTBEHHBIE KPATKHWE MHCHbMEHHBIE W YCTHBIE COOOIIEHHS HAa OCHOBE 2 — 3 HMCTOYHUKOB
uHpopManuu (U3MUECKOTO COJEp)KaHHsA, B TOM 4HclIe MNyOIMYHO JenaTh KpaTKUe COOOIICHUS O
pe3ynbTarax MPOEKTOB WM YYEeOHBIX HCCIICIOBAaHWM, TPU 3TOM TPAMOTHO HCIIOJIB30BAaTh HW3yYCHHBIH
MOHSITUIMHBIN anmapart Kypca (pU3uKu, COPOBOXKAATH BHICTYIIJICHHE MTPE3eHTAIHEH

IPH  BBITIOJHCHUH YYEOHBIX IPOCKTOB M HCCIICIOBAHUKN paclpeiesiiaTh OOS3aHHOCTH B TPYIIEe B
COOTBETCTBUU C IOCTABJICHHBIMM 3aJladaMM, CJICAUTH 3a BBIIOJHCHHEM IIJlaHA JCHCTBUM, aJeKBAaTHO
OIICHUBATh COOCTBEHHBIM BKJIAJ B JCATCIBHOCTH TPYNIBI, BBICTPAUBATh KOMMYHHKATHBHOC
B3aMMOJICHCTBHE, YUNTHIBAsi MHEHHUE OKPYKAFOIINX

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl
OCHOBHOI'0 00111er0 00pa30BaHus

HCIIOJIBb30BaTh IMMOHATHA
pas3jiniaTth ABJICHHUA IO ONMHMCAHHUIO HX XaPAKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, ACMOHCTPUPYIOIINX



1.3

1.4

1.5

1.6

1.7

1.8

1.9

1.10

1.12

JTaHHOE (PU3HUECKOE SBJICHHUE

pacrmo3HaBaTh TPOSBICHHE H3YyUYEHHBIX (U3WUECKUX SBICHUH B OKPYXAlOIIeM MHpPE, B TOM YHCIE
¢dusnueckue SBJICHUS B MPUPOJE, MPH I3TOM IMEPEBOIUTH MPAKTHUECKYIO 3aqady B Y4YeOHYIO, BBIICISATH
CYIIECTBEHHBIC CBOMCTBA (TpU3HAKN) (PU3HUECKUX SBICHUIN

OINMCHIBATh M3yYEHHBbIE CBOMCTBA Tell U (DU3HUECKUE SBIICHUS, HCMOJIb3Ys (U3NYECKUE BEIUYUHBI, MPU
ONMHMCAHUU MPABUIHHO TPAKTOBATh (DU3MUECKUN CMBICI UCTIOIB3YEMBIX BEITUYHH, 0003HAUCHUS U CIUHUIIBI
(bu3MYECKUX BEIWYMH, HAXOAUTh (OPMYJIbI, CBSA3BIBAIOIIUE NAaHHYI (U3NYECKYIO BEIUYUHY C JIPYTUMHU
BEJTMYUHAMU, CTPOUTH Ipa)UKu H3yUEHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEIIMINH

XapakTepu30BaTh CBOICTBa Tell, (hU3MUECKHUE SIBICHUS U MPOILECCHI, HCIOIb3ysl U3YUYECHHbIE 3aKOHBI, MPHU
3TOM J1aBaTh CJIOBECHYIO (DOPMYITUPOBKY 3aKOHA H 3aIMCHIBATh €T0 MATEMAaTHYECKOE BhIpAKEHUE

OOBSCHATH (U3UYECKUE TPOIECCHl M CBOWCTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE CUTYyallMil MPaKTUKO-
OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH NMPUUYNHHO-CICICTBEHHBIE CBSI3H, CTPOUTH OOBsiICHEHWE u3 1 — 2
JIOTUYECKUX IIIaroB C MOMOIIbI0 1 — 2 M3y4YeHHBIX CBOMCTBA (hU3MUECKUX SBIEHUH, (PU3MUECKUX 3aKOHA WU
3aKOHOMEPHOCTH

pemiats pacuéTHbIe 3a/1aud B 2 — 3 AeWCTBUS, UCIIONB3Ys 3aKOHBI U (hOPMYIIbI, CBSI3bIBatOLIUE (HU3HUECKUE
BEJIMYMHBI: HAa OCHOBE aHalu3a YCJIOBMS 3aJaud 3alHUChIBaTh KPATKOE YCJIOBUE, BBISBIATH HEAOCTATOK
JTAHHBIX 7S PELIeHUs 3aJa4yu, BRIOUPATh 3aKOHBI U (HOPMYIIbI, HEOOXOAUMBIE ISl €€ pelIeHHs], IPOBOIUTh
pacy€Thl U CPAaBHUBATH MOJYUECHHOE 3HaUCHUE (PU3NYECKON BETUYMHBI C U3BECTHBIMU JIAHHBIMU
pacrmo3HaBaTh MPOOJEMbI, KOTOPbIE MOXXHO PEIIUTh MPH IMOMOIIM (PU3UYECKHX METOJO0B, HCIOIB3YS
ONMCAaHUE MCCIE0BaHUS, BBIACIATh MPOBEPSIEMOE IPEANONIOKEHHE, OLEHUBATh MPABUIBHOCTh MOpPsAKA
MIPOBEACHUS UCCIIEIOBAHMUS, JI€JIaTh BHIBObI

MPOBOJIUTDH OTIBITHI 10 HAOMIOACHUIO (PU3NYECKUX SBICHUM WM (PU3NUECKUX CBOMCTB Tel: (hOpMYIHUpPOBATH
MIpOBEpsieMbIe MPEANONIOKEHHSI, COOMpPATh YCTAHOBKY M3 MPEIJIOXKEHHOTO 000PYIOBaHUS, OMHCHIBATH XOJ
onbITa U (HOPMYIUPOBATH BHIBOIBI

BBITIONHATH TPSIMbIE WU3MEPEHHUS C HCIOJb30BAHHEM AaHAJOTOBBIX MPHUOOPOB M JATYMKOB (DU3HMUECKHUX
BEJIMYMH, CPAaBHUBATh PE3YJIbTAThl U3MEPEHUH C YUETOM 33JaHHON aOCOJIIOTHON MOrPEUIHOCTH

MIPOBOANTh HCCJIEOBAHHE 3aBHCHUMOCTH OJHON (PU3WYECKOW BEIMYMHBI OT APYTOMl € HMCHOJIb30BAaHUEM
MPSIMBIX M3MEpPEHUN: MIaHUPOBATh UCCIEN0BAaHUE, COOMPATh YCTAaHOBKY M BBINOJIHATH M3MEPEHUS, CIELys
MPeTIOKEHHOMY TUTaHy, (PUKCHUPOBATH Pe3yJbTaThl MOMYYEHHON 3aBUCUMOCTU B BHJIE TaOIUIl U TPauKOB,
JIeNIaTh BBIBOJIBI [0 pe3ysIbTaTaM UCCIIEOBAHUS

MPOBOANTh KOCBEHHBIE W3MEpeHUs (U3NYECKUX BEIMYMH: IUIAHUPOBATh M3MEpPEHHUs, CcoOupaTh
AKCTIEPUMEHTAIIbHYIO YCTAaHOBKY, CJIETYSI TPEITIOKCHHOW HHCTPYKIIMH, U BEIYUCIIATH 3HAYCHUE BETMIUHBI
COOTIOAATh MpaBUIa TEXHUKHU 0€30MacHOCTH IIpU padoTe ¢ 1abopaTOPHBIM 000PYIOBaHHEM

XapaKTEPU30BaTh MPHUHITUIBI JEHCTBUS W3YYEHHBIX NMPHOOPOB U TEXHUYECKUX YCTPONCTB C OMOPOW Ha HMX
OMMCAHUs, WCIONB3ys 3HAHUS O CBOMCTBAX (PHU3MYECKUX SBIECHUM H HEoOXonuMble (QHU3UUeCcKue
3aKOHOMEPHOCTH
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Kon nposepsiemoro

pe3yJibTara

1.3

1.4

pacro3HaBaTh NPOCTbIE TEXHUYECKUE YCTPOMCTBA U M3MEPUTENIbHBIE IPUOOPHI MO CXEMaM M CXEMaTHYHBIM
PUCYHKaM, COCTABJIATh CXEMbI JIEKTPUUECKUX LIENIEH € IIOCIEI0BATEIbHBIM U MTAPAJUICIbHBIM COCIUHEHUEM
3JIEMEHTOB, pa3jinyasl yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB MIEKTPHUUECKUX Lenen

MPUBOANUTH TMPUMEPHI (HAXOAUTh MH(POPMAIIUIO O MpUMepax) MPaKTHYECKOrO HCIOJIb30BaHUS (PU3MYECKUX
3HaHUIl B IOBCEIHEBHOM >XU3HU Ji1 oOecneueHus O€30IIaCHOCTH MNpH OOpalieHHH ¢ npudopamu U
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHMsSI 3/10pOBbsS U COOJIIOJIEHUS HOPM SKOJIOTMUECKOIO IOBEJCHUS B
OKpYKarollen cpene

OCYIIECTBIISATh MOMCK MH(pOpMAMK (PU3UIECKOTO COJIEpKaHUS B ceTH VIHTEpHET, Ha OCHOBE MMEIOLIMXCS
3HaHUN W MyTEM CpaBHEHUS JONOJIHUTEIbHBIX HMCTOYHHUKOB BBLIENATH MH(OpMAIUIO, KOTOpas sBISETCA
MPOTHUBOPEYNBON MIIM MOXKET OBITh HEJOCTOBEPHOM

UCIOJb30BaTh IPU BBINOJHEHUM YYEOHBIX 3aJaHM Hay4YHO-TIONMYJISPHYIO JIUTEparypy (usnueckoro
coJlepKaHus, CIIPaBOYHBIE MaTepHUalIbl, pecypchl cetu VHTepHeT; BianeTs npuéMamMu KOHCIIEKTUPOBAHUS
TeKCTa, Ipeodpa3oBaHus HHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B APYTYIO

co3laBaTh COOCTBEHHBIE ITMCHMEHHBIE W KpaTKWE YCTHBIE COOOMIeHHs, 0000mmas WHPOPMALUIO U3
HECKOJIbKUX HCTOYHUKOB (DU3MYECKOIO COJAEP)KaHUs, B TOM 4YUCIE MyOJUYHO HPEICTABIATH PE3YJIbTaThl
IIPOCKTHOM WJIM MCCIIEIOBATEIbCKON JAESATENBHOCTH, IPU O3TOM TPaMOTHO MCIOJIB30BaTh W3y4YECHHBIN
NOHATUIHBIN anmnapaT Kypca (PU3HMKH, COIIPOBOKAATH BBICTYIUICHHE Mpe3eHTaluel

MIPU BBIMTOJTHEHUN YYEOHBIX TIPOCKTOB M MCCIEIOBAHUN (PH3MUECKUX MPOLIECCOB PACIPEACIATh 0053aHHOCTH
B IpylI€ B COOTBETCTBMM C IIOCTABJIEHHBIMM 3aJadaMM, CJICIWUTH 3a BBIIOJHEHUEM IUIaHA JICHUCTBUU U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OLIEHHWBATh COOCTBEHHBIN BKJIAJ B JAEATEIbHOCTb T'PYIIIbI, BHICTPaUBaTh
KOMMYHHUKaTHBHOE B3aUMOJEHCTBUE, IPOSBIISISI FOTOBHOCTD pa3peliaTh KOH(DIUKTHI

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl
OCHOBHOT0 00111€ro 00pa3oBaHus

HUCIIOJIB30BATh 1/13y‘—IeHHI)Ie IIOHATHUA

pa3nuyath SBJICHUS MO OMHCAHUIO MX XapaKTEPHBIX CBONCTB M Ha OCHOBE OMBITOB, JEMOHCTPHPYIOIINX
JTaHHOE (PU3MUECKOE SBJICHHE

pacrmo3HaBaTh MPOSIBICHWE W3YYCHHBIX (DM3MUECKUX SIBICHUNW B OKPYXKAIOIIEM MHpPE, B TOM 4YHUCIIE
¢u3nueckue SIBICHUS B MPUPOJE, MPH ITOM MEPEBOAUTH MPAKTHUECKYIO 3a7auy B y4eOHYIO, BBIJIEISThH
CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKU) PUBNUECKUX SIBICHUIN

OIINChIBATH H3y‘IeHHBIe CBOﬁCTBa TCII U (bl/ISI/I‘IeCKI/Ie SIBJICHUA, I/ICHOJ'H)SYSI (1)I/I3I/I'-IeCKI/Ie BCJINYHHBI, HpI/I
OIMHMCAaHUU MPABUILHO TPAKTOBATh (PU3NIYECKUI CMBICI UCIIOJIb3YEeMbIX BEJTMYHUH, 0003HAUYCHUS U €AMHUIIBI



1.5

1.6

1.7

1.8

1.9

1.10

1.11

1.12

1.15

(bu3MYECKUX BEIMYMH, HAXOAUTH (OPMYIIbI, CBSA3bIBAIOIINE JAAHHYIO (PU3NMUECKYIO BEIMYUHY C IPYTUMHU
BEJIMYMHAMH, CTPOUTH IPauKU U3yUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUYNH

XapaKkTepu30BaTh CBOWCTBA Tell, (U3UUYECKUE SBJICHUS U MPOLIECCHI, UCTIOIb3YSl U3yUYEHHBIE 3aKOHBI, PU
3TOM J1aBaTh CJIOBECHYIO (DOPMYIUPOBKY 3aKOHA H 3alUCHIBATH €r0 MATEMAaTUYECKOE BBHIPAKCHUE
OOBSCHATH (PU3NYECKUE MPOIIECCHl U CBOMCTBA TEJ, B TOM YHWCJIE€ U B KOHTEKCTE CUTyal[Hil MPaKTUKO-
OPHEHTUPOBAHHOT'O XapaKTepa: BBIABIATH NPUUMHHO-CIIECTBEHHBIE CBA3H, CTPOUTH 00bsACHEHHE U3 2 — 3
JIOTUYECKHUX IIaroB ¢ MOMOIIbIO 2 — 3 M3yYEHHBIX CBOMCTBA (PU3UUECKUX SBJICHUH, PUINYECKUX 3aKOHA
WJIA 3aKOHOMEPHOCTH

pemiats pacdy€THble 3a1a4yd (omuparouiyecss Ha CUCTeMy M3 2 — 3 ypaBHEHHUH), UCHOJNb3YS 3aKOHBI U
(dbopMybl, CBSI3bIBAaIONIIME (U3NUECKHE BEIMYMHBI: HAa OCHOBE aHAJIM3a YCIOBHS 33/a4M 3alHCHIBAThH
KpaTKOE YCJIOBUE, BBISBISATH HEIOCTAIOIINE WM M30BITOUHBIE JaHHbBIC, BHIOMpPATh 3aKOHBI M (HOPMYIIHI,
HEOOXOUMBIC JUTSl PEUICHHUs, TPOBOJIUTH PACYETHI M OLICHUBATh PEATHMCTUYHOCTD MOJyYeHHOTO 3HAYCHUS
(bu3nYeCcKOil BETUYHHBI

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh HPU MOMOIIM (U3UYECKUX METOJIIOB, HCHOJB3YS
OIMCaHUE HMCCIEI0BaHUs, BBIIACIATh MPOBEPSIeMOE MPEANOI0KEHHE, OLIEHNBATh MPAaBUIBHOCTh MOPSAKA
MIPOBE/ICHUS MCCIIECIOBAHNS, I€IaTh BBIBOIbI, HHTEPIPETHPOBATH PE3YIbTAaThl HAOIIOICHUI U OIIBITOB
MPOBOAUTh OMNBITHI 10 HAOMIOACHUI0 (PU3UYECKUX SABIEHUN WM (PU3UYECKHX CBOICTB  Tell:
CaMOCTOSITENIbHO cOOMpaTh YCTAHOBKY M3 MU30BITOYHOrO Habopa 000pyOBaHMSI, ONUCHIBATH XOJI OIBITa U
€ro pe3yibTaThl, POPMYIUPOBATH BHIBOIBI

MIPOBOJIUTH TP HEOOXOMMOCTH CEPHIO MPSIMBIX H3MEPEHHA, ONPEAeTss CpeHee 3HaUeHUEe N3MEPSIeMOi
BeIMYUHBI ((POKYCHOE paccTosiHHE coOuparoiiei JTUH3bI), 000CHOBBIBATH BBHIOOp crmoco0a HM3MepeHus
(n3mepuTenpHOTO IPHOOPA)

IIPOBOJIUTH UCCIIEIOBAaHUE 3aBUCUMOCTEH (PU3MUYECKUX BETUYMH C UCIOJIb30BaHUEM MPSIMBIX U3MEPEHHIA:
TUTAHUPOBATh MCCIIEJIOBAaHUE, CAMOCTOSATENBHO COOHMpaTh YCTaHOBKY, (UKCHUPOBATh pPe3yJIbTATHI
MOJyYeHHOH 3aBUCHUMOCTH (PU3MUYECKMX BEIMYMH B BHUAE TaOMMIM TrpadUKOB, JelaTh BBIBOABI IO
pe3ybTaTaM HCCIeTOBAHNUS

IIPOBOJIUTh KOCBEHHbIE M3MEpEHHMs (HU3UUECKUX BEJIMYMH: IUIAHUPOBAaTh HU3MEPEHUs, CcoOHpaTh
OKCIEPUMEHTAIBHYIO YCTAHOBKY W BBINOJHATH W3MEPEHHs, Cleays MpPeUIOKEHHOH WHCTPYKIUH,
BBIUUCIIATh 3HAUEHHE BEIWYMHBI W aHAIM3MPOBATH IIOJyYEHHBIE pE3yNbTaThl C YYETOM 3aJaHHOM
MTOTPEIIHOCTH U3MEPEHUIN

co0uro1aTh MpaBuiIa TEXHUKHA OE30MaCHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pYyI0OBaHUEM

pa3nuyaTth OCHOBHBIC TPHU3HAKK W3YYEHHBIX (U3NYECKUX MOJIENICH: MaTephallbHasi TOYKa, aOCOJFOTHO
TBEPJIOE TEJIO, TOUCUHBIM MCTOYHMK CBETA, JIyd, TOHKAs JIMH3a, IJIaHETapHash MOJIENIb aTOMa, HyKJIOHHAs
MOJIEJTb aTOMHOTO SiApa

XapaKTepu30BaTh MPUHLHUIIBI T€HCTBUS U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOICTB ¢ OMOPOH Ha UX
OIMCAHMs, WCIOJB3ys 3HAHHUSA O CBOWCTBAaX (HU3UYECKUX SBICHUH M HEOOXomuMble (U3NIECKHE



1.16

1.17

1.18

1.19

1.20

1.21

3aKOHOMEPHOCTH

HCIIOJIb30BATh CXCMbI U CXCMATHUYHBLIC PUCYHKH HU3YYCHHBIX TCXHHUYCCKUX yCTpOfICTB, HU3MCPHUTCIIbHBIX
puOOPOB M TEXHOJIOIMYECKMX IPOLECCOB IpPHU PEIICHUH Y4eOHO-NPAKTHUUECKUX 3a/ad, ONTHYECKHE
CXEMBI JJIs IOCTPOCHUS N300paKEHUH B TNIOCKOM 3€pKajie U COOMpAIOIIe JIMH3e

IIPUBOAUTH IPUMEPHI (HAXOAUTh MH(POPMALIUIO O IPUMEPAX) IPAKTUYECKOTO UCTIONb30BaHUS (PU3UUECKUX
3HaHUIl B TIOBCEAHEBHOM JXM3HU sl obOecrieueHust Oe3omacHOCTH Hpu oOpameHHH ¢ MpudopamMu U
TEXHUYECKMMHU yCTPOMCTBAMHU, COXPAHEHHUS 310pPOBbs M COOJIIOAECHUS HOPM 3KOJIOIMYECKOTIO IOBEJCHUS B
OKpY’Karollleu cpeze

OCYILIECTBIIATh INOUCK HHGpOpMalMU (PU3UYECKOrO colepxkaHus B ceTd HTepHET, caMOCTOATENIBHO
dbopMynupysl TIOMCKOBBIM 3alpoc, HAXOOUTh WYTH ONPEICICHUS JIOCTOBEPHOCTH IOJYYCHHOMN
nHGOpMalUY Ha OCHOBE UMEIOLIUXCS 3HAHUN U JOMTOJHUTEIbHBIX HCTOYHUKOB

WCIIOJIb30BaTh TIPH BBITIOJHEHUN YYCOHBIX 3aJlaHUi HAYYHO-TIOMYJSIPHYIO JHTEpaTypy (pu3udeckoro
CoJiep KaHus, CIIPaBOYHbIE MaTepUaibl, pecypchl ceTu VHTepHeT; Bi1aaeTh NpuéMaMyu KOHCIEKTHPOBAHUS
TEKCTa, Mpeodpa3zoBanus HHPOPMALUU U3 OJHON 3HAKOBOU CUCTEMBI B APYTYIO

co3/laBaTb COOCTBEHHbIE IMCbMEHHBIE U YCTHbIE COOOLIEHHS Ha OCHOBE MH(OpMAIUHM U3 HECKOIBKHX
HUCTOYHHUKOB (1)I/I3I/I‘-ICCKOFO COACpIKaHuA, HY6HI/ItIHO NpEACTaBIATE PE3YJIbTAThI HpOGKTHOfI HnJIn
HCCIIEI0BATEIBCKON IESATEIbHOCTH, IIPH 3TOM IPaMOTHO HMCII0JIb30BaTh U3YUYECHHBIN MOHATUIHHBIN anmapar
U3y4aeMoro paszena (PU3MKH U COIPOBOXKIATh BBICTYIJICHHE IPE3CHTAlMEN ¢ y4éTOM OCOOEHHOCTEH
ayJUTOPUU CBEPCTHUKOB

NP BBIOJHEHUH YYE€OHBIX MPOEKTOB M MCCIENOBAHUN (PU3NYECKMX IPOLECCOB PACIPEAEIATh
0053aHHOCTH B IpyIIE€ B COOTBETCTBUM C IOCTABJICHHBIMH 33Ja4aMH, CIECIUTh 3a BBIMOJHEHUEM IJIaHa
I[GI\/'ICTBI/II\/JI U KOPPEKTHUPOBATH €r0, aJICKBATHO OLICHMUBATH CcOOCTBEHHBIN BKJIaA B ACATCIBHOCTH T'PYIIIIbI,
BBICTPaNBaTh KOMMYHHMKATHBHOE B3aUMOJIEHCTBHE, MIPOSBIISA TOTOBHOCTh pa3peiiaTb KOH(QINKTHI

HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

7 KIIACC

Kon
pasaena

Kon
JIeMeHTAa

IIpoBepsieMbie 3JIeMEHTbI COIEPIKAHUSA



®U3UKA U EE POJIb B TIOBHAHWM OKPYXXAIOIIEIO MHUPA

1.1

1.2

1.3

1.4
1.5

®usuka — Hayka o npupone. fBneHus npuponbl. DusuyecKkue SBICHUS: MEXAHHUYECKUE,
TEIUIOBBIE, YIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE
Ousnueckue BenMuyUHBL. 3mepenuwe ¢usmueckux BennyuH. Dusmdeckue MpuOOPHI.
[TorpemnocTs u3mepenuii. MexxayHapoHas CUCTEMA €IUHUIL
EcrecTBeHHOHAy4HBI METOA TMO3HAaHWA: HaOMIONEHHe, IOCTAHOBKA HAYYHOTO BOIPOCA,
BBIJIBUKEHUE TUIIOTE3, SKCIEPUMEHT I0 IPOBEPKE THUIOTEe3, OObSICHEHHE HAOII01aeMOro
SBJICHUS
Onucanne GpU3NUECKUX SBJICHUM ¢ TOMOIIBIO MOJIENIEH
[TpakTuyeckue paboOTHI:

W3mepeHune pacCTOSHUM.

N3mepenune 00bEMa KUIKOCTU U TBEPIOTO TENa.

Onpenenenue pasmMepoB MaJbIX TEIl.

W3mepeHnue teMieparypbl Ipy MOMOLIH KUIKOCTHOIO TEPMOMETPA U JaTUMKA TEMIIEPATyphbl

ITEPBOHAYAJIBHBIE CBEJIEHW A O CTPOEHNU BEIIECTBA

2.1
2.2
23
24

2.5
2.6

CtpoeHHe BeIIeCTBA: aTOMbl W MOJIGKYJBI, HX pa3Mmepbl. OTMBITEL, JTOKa3bIBAIOIINE
JIMCKPETHOE CTPOCHHUE BEIIECTBA
JBmkenne dactul] BemiecTBa. CBsSI3b CKOPOCTH JBYIKEHHUS YAaCTHUI[ C TEMIIEPATypOH.
bpoyHoBckoe nBrkenue, muddys3us
B3aumoelicTBre YacTHUI BEIIECTBA: IPUTSHKEHUE M OTTAIKHBAHKEC
ArperaTHple  COCTOSHUSI ~ BEIIECTBa: CTPOCHHE Ta30B, JKHIKOCTEH U  TBEPIBIX
(kpucTaUIMYECKUX) Tell. B3auMOCBSI3b MEXIy CBOWCTBAMH BEIISCTB B PAa3HBIX arperaTHbIX
COCTOSTHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM CTPOSHUEM
Oco0EeHHOCTH arperaTHBIX COCTOSTHUM BOBI
[TpakTdeckue paboThI:
OrneHka 1MaMeTpa aToMa METOJIOM PsiIOB (C UCTOJIb30BaHueM (potorpaduii).
OnbITHI IO HAOTIOIEHUIO TETIOBOTO PACIIUPEHHUS Ta30B.
OMNBITHI O OOHAPYKCHHEO TEHCTBHUS CHUIJI MOJICKYJISIPHOTO TIPUTSKCHUS

JIBIDKEHHME U B3AUMOJIEUCTBUE TEJI

3.1
3.2

33

34

Mexanundeckoe 1BH>KeHHE. PaBHOMEPHOE N HEPAaBHOMEPHOE JIBUKECHHE
Cxopoctb. CpelHsAsl CKOpPOCTh IPU HEPABHOMEPHOM JABMXKEHUU. Pacuér myTu M BpeMeHH
JBHKCHUS
HBJ’IeHI/Ie I/IHepIII/II/I. 3aKOH I/IHepIII/II/I. BSaHMOHefICTBI/Ie TCJI KaK an/Itha N3MCHCHUS CKOpOCTI/I
JIBWXKEHU Tell. Macca Kak Mepa HHEPTHOCTH Tena
[TnotHocTh BemiecTBa. CBS3p IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHHIE 00BEMa
BEIIIeCTBA



3.5
3.6
3.7

3.8

3.9
3.10

3.11

3.12

Cuna Kak XapakTepUCTHKA B3aUMOICHCTBHS TEN
Cwita ynpyroctu u 3akoH ['yka. 3mepeHue cuiibl ¢ TOMOUIBIO0 IMHAMOMETpPa
SBnenue Tarorenus u cuwia TsokecTd. Cuia TsDKECTH Ha JIpYrux IiaHeTax. Bec Ttena.

HesecomocTth

Cuiia Tpenusi. TpeHue CKOJIbKEeHUs U TpeHUE Nokosi. TpeHue B Mpupojie U TEXHUKE

Ciio’)keHue CuJl, HallpaBJICHHBIX IO OJHOM MpsiMOil. PaBHOIEMCTBYIOIIAs CUIT
[TpakTueckue paboThI:
OrmpenerieHre CKOPOCTH PABHOMEPHOTO JIBMOKCHHS! (IIapUKa B KUJIKOCTH, MOJIEIH
ANEKTPUYECKOTO aBTOMOOWIS U Tak janee). OmnpenencHue CpelHel CKOPOCTU CKOJIbKEHUS
Opycka WJIM IIapuKa MO HAKJIOHHOM miockocTu. OmnpeneneHue MIOTHOCTH TBEPAOrO Tena.
OnbIThI, JEMOHCTPUPYIOLIUME 3aBUCUMOCTb pacTsbkeHus (Aegopmarii) TMpY>KUHBL  OT
MPUWIOKEHHON CUiibl. OMBITHI, I€MOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBKEHHS OT
BEca Teja U XapakTepa CONPUKACAIOLINXCS TOBEPXHOCTEN
®dusnyuecKue SABJICHUS B PUPOJIE: TPUMEPHI IBUKEHHUS C PA3IUYHBIMU CKOPOCTSIMU B KUBOU U
HEXUBOU MPUPOJE, IEUCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE
TexHuuyeckue yCTpoucTBa: JTMHAMOMETP, TOAIIUITHUKA

JIABJIEHME TBEP/BIX TEJ, JKUJIKOCTEI 1 TA30B

4.1
4.2
43
4.4
45
4.6
4.7

4.8
4.9

Jasnenue TBEporo Tena. CriocoObl yMEHBIICHUS U YBEIMUEHUS 1aBICHUS

JlaBnenue ra3a. 3aBUCUMOCTH JIABJICHHS Ta3a OT 00bEMa, TeMITepaTyphl

[lepenaua pnaBneHuss TBEPABIMU TeNaMH, JKUIKOCTAMM M Tra3amu. 3akoH [lackans.
[THeBMaTHYECKHE MATITUHBI

3aBUCHUMOCTh  JaBIIEHUS  KHUAKOCTH OT T[IyOMHBL. [ 'MAapocTaTMYeCKUH  mapagokc.
Coobmaromuecs cocyabl. [ uapaBInyecKkue MeXaHu3Mbl

AtMocdepa 3emnu u armochepHoe AaBieHue. [IpUYMHBI CYIIECTBOBAHMS BO3AYIIHOM
o0onouku 3emnn. OnbIT Toppuuemin. 3aBUCUMOCTb aTMOC(EPHOTO JABJIEHUS OT BBICOTHI HaJ]
YPOBHEM MOpsi

N3mepenne armocdeproro nasnenus. [Ipubopsl 1ist u3mMepenust atMocepHOro JaBiIeHUs
JleiicTBHE KUIKOCTH M raza Ha MOTPYKEHHOE B HHUX TeNo. BrITanmkuBaromas (apXumenaoBa)
cuia. 3akoH Apxumena

IImaBanue Ten. Bo3ayxornnaBanue

[TpakTrueckue paboThI:

HccnenoBanue 3aBHCHUMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHON B KHUAKOCTh YaCTH
tena. OmpeneneHne BBITAIKWBAIONICH CHIIBI, JCUCTBYIOIIEH Ha TeNO, IMOTPYXEHHOE B
KUIKkocTh. [IpoBepka HE3aBUCHUMOCTH BBITAJKHUBAIOLIEH CUJIbI, JEUCTBYIOIIEH Ha TEIO B
JKUJKOCTH, OT Macchl Tena. OnbIThl, TEMOHCTPUPYIOIIKNE 3aBUCUMOCTD BBITAJIKUBAIOIIEH CHIIBI,
JIEHCTBYIOMIECH Ha TEJIO B XKHUIAKOCTH, OT 00bEMA MOTPYKEHHON B KHUAKOCTh YaCTH Tela U OT



IUIOTHOCTU kuAKocTH. KoHCTpyHnpoBaHHe apeoMeTpa WM KOHCTPYHUPOBAaHUE JIOAKU U
onpeaeneHue e€ rpy30noabEMHOCTH

4.10 ®dusnueckue SBICHHUS B MPUPOJE: BIUSIHUE aTMOC(EPHOIrO JABJICHHS Ha JKMBOM OpraHU3M,
IUTABaHHE PBIO

4.11 TexHudeckue  yCTpOMCTBA:  COOOIIAIOIIMECS  COCYAbl, YCTPOHMCTBO  BOJOMPOBOJA,
TUIPABIMYECKUH ITpecc, MAHOMETP, OapoMeTp, BBICOTOMED, IOPIIHEBOIN HACOC, APEOMETP

5 PABOTA, MOIIHOCTbD, DHEPT' U

5.1 Mexannueckast pabora

52 Mexanuueckas MOIIHOCTE

53 [TpocTbie MeXaHU3MBI: pbIYar, 0JIOK, HAKIIOHHAs TIOCKOCTbh. [IpaBuiio paBHOBecHs pbluara

5.4 [TpumeHeHue paBuia PaBHOBECHUS pbldara K OJI0Ky

5.5 «3omoroe npaBuiIoy» MexaHUuKU. KoaduuueHT mone3Horo aeicTBusi Mexanu3moB. [IpocTeie
MEXaHU3MBI B OBITY U TEXHUKE

5.6 [ToTeHmanpHast SJHEPTUU TeJa, MOTHATOTO HAJ 3eMIIEN

5.7 Kunernueckas sHeprus

5.8 [TonHas MmexaHnyeckas HEprusl. 3aKOH U3MEHEHMSI U COXPaHEHUsI MEXaHUUECKON SHEPTUU

5.9 [TpakTrueckue paboTHI:

Omnpenenenue padboOThl CUJIbI TPEHUSI IPYU PABHOMEPHOM JIBUYKEHUH TeJla IO TOPU30HTAIBHOMN
noBepxHoctu. MHccienoBanue yciaoBuid paBHoBecusi pblyara. Mamepenue KIIJ[ HakinoHHOM
IJIOCKOCTH. V3ydeHne 3aKkoHa COXpaHEHUsI MEXaHUYECKON SHEPTrUun

5.10 ®dusnyecKkue ABIEHUS B IPUPOJIE: PbIYArd B TEIIE YEIOBEKA
5.11 TexHuueckue ycCTpoOWCTBa: pbluar, TMOABM)KHBIA U HENOJBMWXKHBIM OJIOKM, HaKJIOHHas
IUIOCKOCTB, MPOCThIE MEXaHU3MBI B OBITY

8 KUVIACC
Kona pasnena Kon IIpoBepsieMble 31€MEHTHI COAEPKAHUSA
3J1eMEeHTa
6 TEITJIOBBIE ABJIEHUA
6.1 OCHOBHBIE TTOJIOKEHUS MOJIEKYJIIPHO-KHHETHUYECKON TEOPUM CTPOEHUs BemecTBa. Macca u

Ppa3sMEpPLL MOJICKYIJI. OHBITLI, NOATBCPIKAAIOIIUC OCHOBHBIC ITOJIOXKCHU A

MOHCKynﬂpHOKHHCTH‘ICCKOﬁ TCOpHUU



6.2

6.3

6.4
6.5
6.6
6.7

6.8
6.9
6.10
6.11
6.12

6.13
6.14
6.15

6.16
6.17

Mopenu TBEPIOTO, XKHUIAKOTO U Ta3000pa3HOTO COCTOSHHMM BemiecTBa. Kpucrammmdeckue u
amop(QHbIe Tena
OObsicHEeHHE CBOWCTB Ta30B, JKUAKOCTEH M TBEPABIX TEI HA OCHOBE IOJIOKEHHM
MOJIEKYJISIPHOKMHETHYECKON TEOPUHU
CmaurBaHUE M KallWUISIPHBIE SBJICHUS
TeruoBoe pacmiupeHue u cxxaTue
Temnepatypa. CBsi3b TEMIIEPATYPbl CO CKOPOCTHIO TEIIOBOTO JIBUKEHUS YaCTHULL
Buytpennsass sHeprusi. CrnocoObl W3MEHEHHS BHYTPEHHEH OSHEpruu: TerJionepeaaya u
coBeplIeHne paboThl
Bunel Tenonepenayn: TeMI0ONPOBOIHOCTb, KOHBEKLUS, U3TYyUCHHUE
KonnyecTBo TemioTel. Y aenbHas TEIUIOEMKOCTD BEILIECTBA
TennooOMeH 1 TeII0BOE paBHOBECHE. Y paBHEHHE TEIJIOBOTO OallaHca
[1naBneHue u oTBEp/IeBaHNE KPUCTAIUIMYECKUX BELIECTB. Y I€JIbHAS TEIUIOTA TUIaBICHUS
[TapooOpazoBanne u  KoHneHcauus. Hcnapenwe. Kumenume. VYnenbHas — TeruioTa
napoo0Opa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHHUS OT aTMOC(HEPHOTO JaBIeHUS
BrnaxnocTs BO3ayXa
OHeprus TOIIMBA. Y IebHAasl TEMJI0Ta CTOPAHUS
[Tpununs! paboTs! TemnoBbix Apuraresnei KI1/] reroBoro asuratens. TernoBsle ABUraTeIu
Y 3al1UTa OKPYkKAIOIIECH CpeIbl
3aKOH COXpaHEeHUsI U MPEBPALIEHHS SHEPTUU B TEIUIOBBIX IpoIeccax
[IpakTuyeckue paboOTHI:

OnbITH IO OOHAPYKEHHIO JEHCTBUS CHIT MOJIEKYJISIPHOTO IPUTSHKEHUSI.

OnbIThI O BRIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOW COJIM WIIM caxapa.

OnkITE 1O Ha6J'II021€HI/IIO TCIJIOBOT'O paCIMPEHUSA Ia30B, )KI/I)IKOCTCﬁ n TBép)II)IX TECII.



Omnpenenenue 1aBIeHNs BO3AyXa B OAUIOHE MINPHILIA.
OnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD JaBJIEHUS BO3/lyXa OT €ro o0béMa U HarpeBaHus
WM OXJIQXKICHUS.
IIpoBepka rumoTe3bl JUHEWHOW 3aBUCUMOCTM JJUHBI  CTOJOMKA KMIKOCTH B
TEPMOMETPHUUECKON TPyOKe OT TeMIIepaTyphl.
HaGnronenne u3MeHEHHWs BHYTPEHHEW SHEPruM Tella B pe3yjbTare TeIUIoNepenadn M
paboThI BHEIITHUX CHIL.
HccnenoBanue siBIeHUs TEIJIOOOMEHA MPU CMELIMBAHNUN XOJIOIHOW U ropsiueit BOJbI.
Omnpezenenue KOIMYECTBA TEIUIOTHI, MOJYYEHHOIO BOAON IPU TEINIOOOMEHE C HarpeThiM
METANINYECKUM LIUJTUHAPOM.
Onpenenenre yieabHON TEIIOEMKOCTH BEILLECTBA.
HccnenoBanue mporecca UCIapeHusl.
OmnpeneneHne OTHOCUTENLHON BIaXKHOCTH BO3/yXa.
Onpenenenne yneabHON TEIUIOTHI IUIABJICHUS JIbJA.
6.18 dusnyeckue SBICHUS B MPUPOJE: MOBEPXHOCTHOE HATSIKEHUE M KaNWUIApHBIC SBICHUS B
MpUpOJE, KPUCTAUIBI B Ipupoze, uznydeHue CoiHIA, 3aMep3aHue BOJIOEMOB, MOPCKHE
Opu3bl; 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHera.
6.19 TexHu4yeckue ycTpoicTBa: KaluuIphl, IPUMEPBI UCIIOIb30BaHUS KPUCTAIIIIOB, KUIKOCTHBIN
TEPMOMETp, JaT4YUK TeMIepaTypbl, TEPMOC, CUCTEMA OTOILJICHUS JOMOB, THUIPOMETPHI,
TICUXPOMETp, MapoBasi TypOrHa, IBUraTe)Ib BHYTPEHHETO CTOPaHUs.
DJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHU A
7.1 OnexTpusanus Tei. J[Ba poga dJIEKTPUUECKUX 3apsI0B
7.2 B3aumoneiictBue 3apspkeHHbIX Ten. 3akoH KynoHa (3aBHCHMOCTBH CHIIBI B3aUMOJICHCTBUS

3apsAKCHHBIX TCJI OT BEJIMYUHEBI 3apsAa0B U paCCTOAHUSA MEXKIY TeHaMI/I)



7.3

7.4

7.5
7.6

7.7

7.8
7.9
7.10
7.11
7.12
7.13
7.14
7.15
7.16

7.17

7.18
7.19

DnekTpuyeckoe mnoJie. Hampsixk€HHOCTH 3nekTpuueckoro mnojsd. [IpuHmun cyneprno3unuu
AIEKTPUUYECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE)

Hocutenu anekTpuueckux 3apsiioB. DIeMEHTapHbIN deKTpudecKkuii 3apsia. CTpoeHue aroma.
[IpoBOIHUMKYM U AUDIIEKTPUKHU

3aKOH COXpaHEHUs AMEKTPUUECKOro 3apsaaa

DNEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOro Toka. McTounukm
MMOCTOSIHHOTO TOKa

JleicTBHSI STIEKTPUUECKOr0 TOKa (TEII0BOE, XUMUYECKOE, MATHUTHOE). DIEKTPUYECKHI TOK B
KUIKOCTAX U razax

OnexTpuueckas nenb. Cuia Toka. DJIEKTPUYECKOe HapsyKEHUE

CornpoTuBiieHrE MPOBOAHUKA. Y ACIBHOE COMPOTUBIICHNE BEIIECTBA

3akoH Oma 11 y4acTka uenu

[TocnenoBarenpHOE U NapAIIEIBHOE COEAMHEHUE TIPOBOJHUKOB

PaGota u MoIHOCTh AneKTpudeckoro Toka. 3akoH Jxoyns — JleHna

DNEeKTPUYECKHE 1IETTH U MOTPEOUTENN MIEKTPUIECKOM dHEeprun B ObITy. KopoTkoe 3aMbikaHme
[TocrossHHBIE MAarHUTHI. B3anMo1elicTBME MOCTOSHHBIX MATHUTOB

MarnuTtHoe noje. MaruutHoe nosie 3eMJIM U ero 3HaueHue AJid )KU3HU Ha 3eMIie

OneiT Dpcrena. MarHutHoe Moje 3JAeKTPUYEcKOro Toka. [IpuMeHeHne 31eKTpOMarHuToB B
TEXHUKE

JlelicTBME MarHMTHOTO MOJIsI HA TPOBOJHUK C TOKOM. DJIEKTPOJIBUTATENbh MOCTOSIHHOTO TOKA.
Hcnonbs3oBanue 3MeKTpOABUTATENEH B TEXHUUECKUX YCTPOIMCTBAX U HA TPAHCIIOPTE

OnsiTel @apanes. SBnenue snekTpoMarHuTHON MHAYyKuuu. [Ipasuino Jlenna
Onektporereparop. CrocoObl TONYYEHHUST JJICKTPHUYECKOW SHEPTHH. OJIEKTPOCTAHIIMK Ha

BO300HOBJIIEMBIX UCTOYHHKAX H cpruu



7.20

[IpakTrueckue pabOTHI:

OnbITH O HAOTIOACHUIO SJCKTPU3ALUH TEJI MHAYKIUEH U IPH CONPUKOCHOBEHHH.
HccnenoBanue 1eiCTBUSA JIEKTPUYECKOTO M1OJISI HA IPOBOJAHUKH U JUJIEKTPUKU.

C6opka u mpoBepka pabOoThl AEKTPUUECKON LS NOCTOSHHOTO TOKa.

W3mepeHue U peryarupoBaHue CUIIbI TOKA.

W3mepenue u peryiupoBaHue HAIIPSKEHHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MIYLIErO YEpPE3 PE3UCTOpP, OT CONPOTUBIICHUS
pe3UCTOpa U HAIIPSDKEHUS Ha PE3UCTOPE.

OnbITHI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTh 3JIEKTPUYECKOIO COIPOTHUBIICHHS IPOBOJHUKA OT
€ro JIMHBI, TUIOIIAIU [ONIEPEYHOr0 CEYEHHs U MaTepHara.

[IpoBepka mpaBuia CIOKEHUSA HANPSOHKEHUM IpPU IOCIEAO0BATEIbHOM COEAMHEHUU [BYX
pesucropoB. IIpoBepka mnpaBwia A CHIbl TOKA IPU MNApaUICIbBHOM COEJUHEHUU
pesucropoB. OmnpezaeneHue padbOThl 3IEKTPUUYECKOTrO0 TOKA, MIYLIETO Yepe3 pPe3HCTop.
Onpenenenre MOIHOCTH 3JIEKTPUUECKOTO TOKA, BbIAEIAEMON Ha pesuctope. HMccnenoBanue
3aBUCHMOCTH CHJIbI TOKA, UIYIIEro 4Yepe3 JIaMIIOuKy, OT HampsbkeHus Ha Hel. OnpeneneHue
KIIJl narpesarens. HMccimenoBaHue MarHMTHOTO B3aUMOJCMCTBHUS IOCTOSIHHBIX MarHHUTOB.
M3ydyeHne MarHuTHOTO MOJIS MOCTOSHHBIX MAarHUTOB IMPH UX OOBEIUHEHHWU U PA3/EIECHUHU.
HccnenoBanne JEHCTBUS JIEKTPUYECKOTO TOKAa HA MArHUTHYIO CTpesky. OmnbIThl,
JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOJIEHCTBUS KaTyIIKH C TOKOM W MarHura ot
CHJIBI TOKA W HaIpaBlieHUs TOKa B KaTyluke. l3ydeHue aeicTBUsT MAarHUTHOIO MOJIA Ha
MPOBOJIHUK ¢ TOKOM. KoHCTpyHnpoBaHue n usydeHue paboThl dNeKTpoaBuraress. M3mepenue
KIIJI osnexrtpoaBurarenpHOM  ycTaHOBKH. OMNBITBI IO  UCCIECJOBAHMIO  SBJICHUS
ANEKTPOMArHUTHOM HWHAYKIIMM: HCCIEeIOBaHUE W3MEHEHMM 3HAYeHWs U HaIpaBlICHUs

HHAYKIIMOHHOI'O TOKa



7.21

Ousnyeckue ABICHUS B MPUPOE: IEKTPUUYECKUE SBIICHUS B aTMocdepe, 3JIEeKTPHYECTBO
KUBBIX OPTaHU3MOB, MATHUTHOE TOJIe 3eMIIH, Apei( MOOCOB, pOJIb MATHUTHOTO TIOJIS ISt

KU3HHU Ha 3eMJie, MOJISIPHOE CUSTHUE

7.22 TexHuyeckue YCTPOWCTBA: JJIEKTPOCKOMN, aMIEPMETP, BOJBTMETP, PEOCTAT, CUETUYHUK
ANEKTPUUYECKOM SHEpruy, AJIEKTPOOCBETUTEIbHbBIE puoopsI, HarpeBaTeJbHbIE
3NEKTpONpUOOpsl  (IpUMEPHI),  DJIEKTPUUECKHE  IPEIOXPAHUTENU,  AJICKTPOMATHUT,
3JIEKTPOJIBUTaTEIh TOCTOSHHOTO TOKA, TEHEPATOP MOCTOSIHHOTO TOKA
9 KUIIACC
Kon Konx snemenra [IpoBepsiemble 27IEMEHTBI COAEPIKAHMS
paszzena
8 MEXAHUWUYECKUE SBJIEHUA

8.1 Mexannyeckoe nBuxeHne. MatepuanbHas Touka. Cucrema oTcuéra

8.2 OTHOCUTEIHPHOCTh MEXAaHUUECKOTO JIBHXKCHHUS

8.3 PaBHOMepHOE IPSIMOJIMHEWHOE JBUKEHUE

8.4 HepaBnomepHoe mnpsimonuHeitHoe ABuxkeHue. CpenHsisi 1 MTHOBEHHas CKOPOCTh TeJa Mpu

HEpPaBHOMEPHOM JIBUIKEHUH

8.5 VYckopeHne. PaBHOyCKOPEHHOE NPSMOIMHENHOE IBUKECHHE

8.6 CBobOonHoe magenue. OneIThl [anunes

8.7 PaBHomepHOe aBukeHHE MO OKpyKHOCTH. [lepmon m uvacrora oOpaimieHus. JIuHeitHas u

yIJI0Basi CKOPOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE

8.8 [Tepserit 3akon HeroToHa

8.9 Bropoii 3akon HeroTona

8.10 Tpetnii 3akoH HeroToHa

8.11 [TpuHIUII CyNIEPIIO3ULIMH CHUIT

8.12 Cwuna ynpyroctu. 3akoH ['yka

8.13 Cuita TpeHusi: cujia TPEHUsI CKOJIbKEHUSI, CUJIa TPEHUSI IOKOSI, IPYTUE BUJIbI TPEHUS

8.14 Cwuita TSDKECTH U 3aKOH BCEeMUPHOTO TATOTEHUS. Y CKOPEHHE CBOOOHOTO TaICHHS

8.15 JBwxenue mnaHer Bokpyr Coinnma. IlepBas kocMuueckass ckopocTh. HeBecomocTh u

neperpy3Ku



8.16
8.17

8.18
8.19
8.20
8.21
8.22
8.23
8.24
8.25
8.26
8.27

8.28

8.29

PaBHOBecue MaTepuanbHON TOUKH. AOCOTIOTHO TBEPIOE TEIIO
PaBHOBecue TBEPAOro Tena C 3aKpEIUIEHHOM OChIO BpameHus. MomeHT cuibl. LleHTp

TAXKCCTHU

Nmirynsce Tena. M3menenue umiynbca. MMmnyiibe cumsl
3aKOH COXpaHECHMsI UMITyJIbCa

PeaktuBHOE nBUXKEHUE
Mexanuueckast paboTa U MOIIHOCTb
Pabora cun tsxectu, ynpyroctu, Tpeaus. CBs3b SHEpTUn 1 paboThI
[ToreHnnanbpHast SHEPrUA TeNa, IOJHATOrO HaJl IOBEPXHOCTBIO 3€MIIU
IToTeHumanpHas YHEPrUs CKATOU NPy KUHBI

Kunernyeckas sHeprus. Teopema 0 KHHETUYECKON DHEPIUU

3aKOH COXpaHEHMsI MEXaHUYECKON IHEPIUU
[TpakTuyeckue paboOTHI:
Omnpenenenue cpeHel CKOPOCTH CKOJIbXKEHUs OpycKa WM ABM)KEHHUS IIapHKa 110 HAaKJIOHHON
w10ckocTH. OmpenencHre yCKOPEeHus Tella IPU PABHOYCKOPEHHOM JBHKEHHUH 110 HAKJIOHHOU
IIJIOCKOCTH.
HccnenoBaHue 3aBUCMMOCTH HYTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JBMXKEHMM O€3
Ha4yaJbHOW CKOPOCTH.
[TpoBepka TUnoOTE3bI: €CIIU NPU PAaBHOYCKOPEHHOM JBM)KEHUH 0€3 HauaJabHOH CKOPOCTH IyTH
OTHOCATCSI Kak psAJ HEYETHBIX 4YHUCEI, TO COOTBETCTBYIOIIME IPOMEXYTKH BPEMEHU
OJIMHAKOBBI.
HccenenoBanue 3aBUCHMOCTH CHIIBI TPEHHS CKOJBXKEHHUS OT CWIBI HOPMAJIbHOTO JABJICHUS.
Omnpenenenue kKodpduIMEHTa TpeHHUsS CKoNbXeHHud. OnpeneneHue XECTKOCTH MPYKHUHBI.
Omnpenenenue paboOThl CUJIBI TPEHUS NPU PABHOMEPHOM JABM)KEHUHU Tela 10 TOPU30HTAIbHOU
nosepxHocTu. Onpenenenne padoThl CUIIBI YIIPYTOCTH MPH MOABEME Ipy3a € UCIOIb30BaHUEM
HEMOJIBUYKHOTO U MOJIBUKHOTO OJIOKOB
®usnyeckue SBIEHUS B INPUPOJE: NPWIMBBI U OTJIUBBI, JABMKEHHE IaHeT CoJIHeYHON
CHUCTEMBI, PEaKTUBHOE JIBUKCHHUE )KMBBIX OPTraHU3MOB
TexHudeckue yCTpPOMCTBA: CHUIAOMETP, NATYUKKU IIOJIOKECHUS, PACCTOSHUS MU YCKOPEHHs,
paKeThl

MEXAHUWYECKUE KOJIEBAHMA 1 BOJIHBI

9.1

9.2

93

Konebarenbnoe npuwxeHue. OCHOBHbIE XapaKTEpUCTHUKU KoyeOaHUM: Mepuojl, dYacroTa,
aMIUIUTy A

Marematuueckuil U TNpYXUHHBIA MasTHUKH. [IpeBpaieHue >HEpruu Nnpu KosieOaTelIbHOM
JBUKEHUHU

3aryxatomue kojaebaHus. BernykieHnsie konebanus. Pezonanc
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Mexannueckue BOJIHBL. CBOMCTBa MEXaHUYECKUX BOJIH. [IpomonbHbIe U ONEPEUYHBIE BOJIHBI.
JInuHa BOJIHBI M CKOPOCTb €€ paclpoCTpaHEeHMs. MeXaHH4YeCKHe BOJIHBI B TBEPIOM TeIE,
CECMHUYECKHE BOJHEI

9.5 3Byk. ['poMKoOCTb 1 BbICOTa 3ByKa. OTpakeHUE 3ByKa

9.6 NHuppa3Byk u yIbTpasByK

9.7 [TpakTuyeckue paboOTHI:
Omnpenenenye 4acTOThl U Meproia KoiaeOaHui MaTeMaTHYeCKOro MasiTHUKA.
Onpezaenenue 4acTOTHI U MEPHOa KOIeOaHUH PYKUHHOTO MasiTHUKA
HccnenoBanue 3aBUCMMOCTU TepHOJa KojeOaHUN MOABEIIEHHOTO K HUTH Tpy3a OT JJIMHBI
HUTH. VccnenoBanue 3aBHCUMOCTU TMEpUoJa KOJIOAHWH MPY>KMHHOTO MAasiTHHKA OT MAacChl
rpy3a. IIpoBepka He3aBHCHMMOCTH Nepuojaa KojeOaHuUW Tpy3a, MOJBEUICHHOTO K HHUTHU, OT
Macchl rpy3a 1 KECTKOCTH MPYKHUHBL. M3Mepenune yckopeHus cBOOOIHOTO TaieHUs

9.8 ®dusnueckue SBICHUS B MPUPOJE: BOCHPUITHE 3BYKOB JKUBOTHBIMH, 3E€MIIETPSICEHUE,
ceificMHuYeCcKHEe BOJIHBI, LIyHaMH, 3X0

9.9 TexHuyeckue ycTporucTBa: IXO0JIOT, UCIIOJIb30BAHHE YIIbTPa3ByKa B OBITY U TEXHUKE

10 OJIEKTPOMAI'HUTHOE I1OJIE U DJIEKTPOMAT'HUTHBIE BOJIHBI

10.1 DJIEKTPOMArHUTHOE I0JI€. DIEKTPOMArHUTHBIE BOJIHBI. CBOKCTBA 3JIEKTPOMArHUTHBIX BOJIH

10.2 [Ikana 371€eKTPOMarHUTHBIX BOJIH

10.3 DneKTpoMarHuTHas npupoza ceeta. CKopocTh cBeTa. BoiHOBbIE CBOMCTBA CBETA

10.4 [TpakTrueckue pabOThI:
N3yueHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C TOMOIIBI0 MOOMIIBHOTO TenedoHa

10.5 ®dusndeckue SABIEHUS B MPUPOJIC: OMOIIOTHYECKOE IEHCTBUE BUAMMOTO, YIbTPapHOIETOBOTO U
PEHTTEHOBCKOTO M3Iy4EHHN

10.6 TexHuuyeckue ycTponcTBa: UCIOIb30BaHUE 3JIEKTPOMAarHUTHBIX BOJIH JUIsl COTOBOM CBSI3H

11 CBETOBBIE ABJIEHUA

11.1 JlyueBasg monenb cBera. UcTouHMKH cBeTa

11.2 IIpssMoNMHENHOE pacIIpOCTpaHEHUE CBETA

11.3 OTtpaxenue ceta. [lmockoe 3epkano. 3aK0H OTpaKeHUs CBETA

114 [Tpenomiienue cBeTa. 3aKoH NpesioMiIeHHs cBeTa. [IoHOe BHyTpEeHHEE OTpaKEHUE CBETA

11.5 JIvnza. Xop yden B JIMH3E

11.6 Ontuueckas cuctema doTroanmapara, MUKpOCKOIIA U TeJIECKOIa

11.7 I'ma3 kak ontuyeckas cucteMa. bIIM30pyKOCTh U 1aTbHO30PKOCTh

11.8 Paznoxenne 6enoro csera B crnektp. OnbiTel HeloToHa. ClojkeHHE CHEKTPaJIbHBIX I[BETOB.
Hucniepcus ceera

11.9 [TpakTuyeckue paboOTHI:

HCCHG}IOBaHl/Ie 3aBHUCHUMOCTH yI'Jia OTPaXCHUA CBETOBOI'O Jiy4da OT yIJia MaJcHH.



N3yuenne xapakTepuCTHK U300paXkeHUs MpeAMETa B IIIOCKOM 3epKalle.

HccnenoBanue 3aBUCMMOCTH yIJIa IIPEJOMIIEHUS CBETOBOrO Jiydya OT yrja MaJeHus Ha
IPaHUIIE «BO3JyX — CTEKIION.

[Tonyyenue n300paKeHUH C MOMOIIBIO COOMPAIOLIECH JTHH3HI.

Onpenenenue GOKYCHOTO pacCTOSHUS U ONTUYECKOHN CUJIbI COOMpAOILEH JINH3BL.

OmnbITH IO PA3TI0KEHHUIO OEIIOTO CBETA B CIIEKTP.

OnbITh! IO BOCIIPUSTHIO I[BETA IPEIMETOB IPU UX HAOJIIOJCHUN Yepe3 LIBETOBbIE (PUIIBTPHI

11.10 ®dusnueckue siplieHus B npupoje: 3atMenus Connua u JIyHsl, 1BeTa T€J, ONTUYECKHUE SIBJICHUS
B atMocdepe (uBeT Heba, pedpakius, paayra, MUPax)

11.11 TexHUUECKHe yCTPOUCTBA: OUYKH, IEPUCKOT, (hOTOANIaApaT, ONTHUYECKUE CBETOBOIbI

12 KBAHTOBBIE ABJIEHUA

12.1 OmnsiTel Peszepdopaa u muranerapHast Mozenb atroma. Monens atoma bopa

12.2 Ucnyckanue u morsonieHre ceta aroMmoM. KBaHuThl. JInHeyaTbie CIEKTPhI

12.3 PanuoaktuBHOCTE. Anb(da, 6eTa- 1 raMMa-u3IydeHUs

12.4 Crpoenue atomHoro siapa. Hykinonnas mozens aToMHOro siapa. M30tonsl

12.5 PaanoaktuBHbIe peBpaienus. [lepuoa nosrypacmaga arTOMHbBIX s€p

12.6 SnepHble peakuuu. 3aKOHbI COXPaHEHHUS 3aPs,A0BOI0 U MaCCOBOT'O YUCEI

12.7 DHeprus cBA3U aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU

12.8 Peakuuu cuntesa u aenenus saep. Mcrounrku suepruu CostHIa U 3BE3]

12.9 Snepnas sHepreTuka. JleiicTBUE paMOAKTUBHBIX U3JIy4YEHUHN Ha )KUBBIE OPTaHU3MBbI

12.10 [TpakTyeckue paboOTHI:

HabumroieHne CrulomHbIX U JIMHEHYaThIX CIIEKTPOB U3ITyYECHHUS.
HccnenoBaHue TPEeKOB: HW3MEPEHHWE HHEPrUM YacTHLBI 1O TOPMO3HOMY HyTH (IO
¢dororpadusm).
N3mepenue painoakTuBHOro hoHa

12.11 ®uznyeckue SBJICHUS B MPHUPOJE: €CTECTBEHHBIN paJlOaKTUBHBIM (OH, KOCMHUYECKUE JIy4H,
PagMOaKTUBHOE U3JIyYEHUE IPUPOJHBIX MUHEPAJIOB, ACHCTBUE PAAUOAKTUBHBIX U3IyUYEHUN HA
OpraHM3M 4€JI0BEKa

12.12 TexHudeckue yCTponcTBa: CIIEKTPOCKOI, HHIAUBUYAJIBHBIN JO3UMETD, Kamepa Bunbscona

MPOBEPAEMBIE HA OI'3 IO ®U3UKE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI OCHOBHOI
OBPA3OBATEJBHOM ITPOT'PAMMBI OCHOBHOT'O OBIIEI'O OBPA30OBAHUSI



Kox nposBepsiemoro
TpedoOBaHMS
1

(9]

IIpoBepsiembie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTaM 0230BOr0 YPOBHSI OCBOEHHSI OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOTI'0 00111ero o0pa3oBanusi Ha ocHoBe PI'OC

[Tonumanue ponu (puU3MKM B HAydyHOW KapTWHE MHpPA; cPOPMHUPOBAHHOCTH OA30BBIX MPEACTABICHUH O
3aKOHOMEPHOH CBSI3M M I103HABA€MOCTH SIBJIEHUH MPUPOJIBI, O POJIM SKCIEpUMEHTa B (U3HKE, O
crucreMooOpasymomnieil ponu (HU3MKH B PA3BUTHUM €CTECTBEHHBIX HAyK, TEXHHKH W TEXHOJOTHH, 00
9BOJIOLUM (PU3MUECKUX 3HAHUM U MX POJIM B IIEJIOCTHOM €CTECTBEHHOHAYYHOH KapTUHE MUpPA, O BKJIAJe
pOCCUICKHX U 3apyOeXHbIX YUEHBIX-(QU3UKOB B pa3BUTHE HAYKH, OOBSICHEHUE IIPOLIECCOB OKPYIKAIOIIETO
MUpA, pa3BUTHE TEXHUKU U TEXHOJIOTUI

3HaHusA O BUAAX MaTepuu (BEIIECTBO M IOJE), O JABUKEHHUU KaK CIOCOOE CyIIECTBOBAHUS MaTepuu, o0
aTOMHO-MOJICKYJISIPHOW TEOpUH CTPOCHHUS BEUIeCTBA, O (U3NYECKOH CYIIHOCTH SBJICHUH NTPUPOIBI
(MEXaHWYEeCKHMX, TEeIUIOBBIX, JJIEKTPOMAarHUTHBIX W KBAaHTOBBIX); YMEHME pa3JIMyaTh SBJICHUS 110
ONMMCAaHHWIO WX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OMNBITOB, JIEMOHCTPUPYIOUIMX NaHHOE (hHU3MYecKoe
SBJICHHE; YMEHHUE PACIIO3HABaTh IPOSIBICHUE M3YyUYEHHBIX (PU3NYECKUX SBICHUN B OKPYXKAIOILEM MHUPE,
BBIJIEJISIS UX CYILIECTBEHHBIE CBOMCTBA (MPU3HAKH)

Brnanenue ocHOBaMU MOHATHHHOIO anmapaTa ¥ CMHMBOJIMYECKOTO sI3bIKa (PU3MKH U UCIOIb30BAHUE UX JJIS
pemieHust y4eOHBIX 3a/1a4; YMEHUE XapaKTepU30BaTh CBOWCTBA Tell, (pU3MUECKUE SBJICHUS M MPOIECCHI,
UCNOJb3YA (PyHIAMEHTAIbHbIE U SMIIUPUYECKHE 3aKOHBI

YMeHune onuchIBaTh H3yYCHHBIE CBOMCTBA Te U (PU3NYECKHE SBJICHUS, HCIIONB3Ys (PU3HUECKUE BETHIUHBI
Brnanenue ocHOBaMH METOZOB HAyYHOI'O MO3HAHUA C YYETOM COOJIIOJCHMS MpaBUl O€30MacHOro Tpyna:
Ha0MroIeHNe (PU3UIECKUX SIBJICHUM:

YMEHHUE CaMOCTOSITEIbHO COOMPAaTh 3KCIEPUMEHTAIbHYI0 YCTAaHOBKY M3 JJaHHOTO Habopa o0opyJoBaHUS
110 WHCTPYKIIMH, OMTUCHIBATh XOJ] ONBITA U 3aITUCHIBATH €T0 PE3YJIBTAThl, JOPMYIUPOBATH BHIBOJIEI,
IIPOBE/ICHUE MPSIMBIX U KOCBEHHBIX MU3MEPEHUH (PU3HUECKUX BEMUMH: YMEHHE IJIAHUPOBATh U3MEPEHHUS,
CaMOCTOSITENTFHO COOMpaTh OSKCIEPUMEHTAIBHYI0 YCTaHOBKY IO WHCTPYKIIMH, BBIYUCIISATH 3HAYCHUE
BEIMYMHBI U aHAJIU3UPOBATh MOJYUYEHHBIE PE3yNbTaThl C YUETOM 3a/laHHOW MOTPEIIHOCTH PE3yJIbTaTOB
U3MEPECHU;

IPOBEJIEHUE  HECIOXKHBIX  HKCIEPUMEHTANbHBIX  HMCCIEIOBAaHUN;  CaMOCTOSTENBHO  COOMpAaTh
IKCIEPUMEHTAIbHYI0 YCTAaHOBKY U TIPOBOJUTH HCCIICOBAaHUE 10 WHCTPYKIWH, TIPEACTABIATH
MOJTyYEHHbIE 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BHJIE TAOJIUI] U rpa)uKOB, YUUTHIBATh MOTPELIHOCTH,
JIeTIaTh BBIBOJIBI TIO PE3YJIbTaTaM HCCIICIOBAHUS

[ToHnMaHMe XapaKTEepHBIX CBOMCTB (hu3nueckux Mojened (MarepuaibHas TOYKa, aOCONIOTHO TBEpAOE
TEJO0, MOJIENTM CTPOCHHS Ta30B, KUIKOCTEH W TBEPIBIX TeJl, TUTAHETapHas MOJENb aToMa, HYKIIOHHAs
MOJIeJIb AaTOMHOTI'O Spa) U YMEHHE IPUMEHATh UX I OOBSICHEHUS (PU3UUECKUX MPOLIECCOB

YMeHne oOBACHATh (DPM3MYECKHE TPOIECChl W CBOWCTBA TEN, B TOM YHCIE W B KOHTEKCTE CHTYyalWi
MPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa, B YAaCTHOCTH, BBISBJIATH NPUUYUHHO-CIICACTBEHHBIE CBS3U H
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CTpPOUTH OOBSICHEHHE C OMOPON Ha H3Y4YEHHbIE CBOMCTBa (PM3MYECKUX SIBJICHHUM, (U3NUYECKHE 3aKOHBI,
3aKOHOMEPHOCTH U MOJIETHN

Ymenue pemath pacuéTHble 3afaud (Ha 6a3ze 2 — 3 ypaBHEHHUH), UCHOJIb3YS 3aKOHBI U (HOPMYIIbI,
CBSI3BIBAIOIME (PU3MUYECKUE BEIMYMHBI, B YACTHOCTH, 3alMCHIBATH KPATKOE YCJIOBUE 3aJa4d, BBHISBIISTH
HEeJOCTaloUe JaHHbIe, BEIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE ISl €€ pelleHHUs, UCIOIb30BaTh
CIIpaBOYHbBIC JAaHHBIC, MPOBOJUTH PAcCU€Tbl M OLEHUBATh PEATUCTUYHOCTH IOJTYUYEHHOTO 3HAYCHUS
(Gbu3nuecKoil BETUUMHBI; YMEHHE ONPEAeNATh pa3MEepHOCTbh (M3MYECKON BEITUMYMHBI, MOTYYEHHOU MpH
pEeLIeHNH 3a1a41

YMeHue xapaKTepu3oBaTh MPUHIUIBI JEUCTBUS TEXHUYECKUX YCTPOMCTB, B TOM 4YHUCIE OBITOBBIX
puOOPOB, W MPOMBIIUICHHBIX TEXHOJOTUYECKHX MPOIECCOB MO WX OMUCAHHIO, HCIIONB3Ysl 3HAHUS O
CBOMCTBAaX (PU3MUYECKUX SIBICHUN U HEOOXOAUMBIE (PU3NYECKUE 3aKOHOMEPHOCTH

YMeHue HUCTOIb30BaTh 3HAHUSA O (DM3MUSCKUX SBJICHHSIX B TIOBCETHEBHOW J>KM3HH IS 0OCCIICUCHHS
0€30MacHOCTH TpU OOpalIeHUH C OBITOBBIMU MPUOOpPAMHU U TEXHHUUYECKUMHU YCTPOHCTBAMHU, COXPAHEHUS
3I0pOBbS. U COOJIIOJIEHUS HOPM SKOJIOTMUYECKOTO IIOBEIECHHS B OKpYXKaWOIIEH cpele; MOHUMaHHE
HEOOXOIUMOCTH  TMPUMEHEHUS  JOCTKEHUH  (QU3MKM U TEXHOJOTMH Uil  palMOHAIBHOTO
IIPUPOI0IOIB30BAHUS

OneIT moOHMCKa, TpeoOpa3oBaHUs U MpeAcTaBiIeHUs UHGOpMauu (U3HUECKOTO COJIEPKAHUS C
MCIIOJIb30BaHNEM WH(OPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHIA; YMEHUE OIICHUBATH JOCTOBEPHOCTH
MOJIy4eHHON MHGOpMalMu Ha OCHOBE MMEIOMIMXCS 3HAHUM U JOMOJHUTEIbHBIX MCTOYHHKOB; YMEHHE
WCIIOIB30BaTh MPU BBHITIOJIHEHUH YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO JIUTEpaTypy (U3HUYECKOTrOo
COJIep>KaHusl, CIPABOYHBIE MaTepHalbl, pecypchl cetu HHTepHeT; BianeHue Oa30BHIMH HaBBIKAMH
npeoOpa3oBaHus UHPOPMAIMHU U3 OJHOW 3HAKOBOM CHUCTEMBI B IPYTyI0; YMEHHUE CO37aBaTh COOCTBEHHBIE
MMCbMEHHBIE U YCTHBIE COOOIIECHUS Ha OCHOBE HH(POPMAIMH U3 HECKOIbKUX HCTOYHHUKOB

IHHEPEYEHDb 2JIEMEHTOB COIAEPKAHUA, ITPOBEPAEMBIX HA OI'D 11O ®U3UKE

Kon

1.3

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

MEXAHUWYECKUE SABJIEHUA

MexaHndeckoe JABUXXCHUEC. MaTepI/IaJ'H)Haﬂ Touka. Cucrema orcuéra. OTHOCHUTEIHLHOCTD JABUXCHUA

PaBHOMepHOE 1 HepaBHOMEpHOE ABUkeHHe. CpeaHsisi ckopocTb. Dopmyna AJsl BEIYUCICHUS CpelHel CKOpocTH: vV = S/t

PaBHOMEpHOE TPSIMOIMHEWHOE ABMKEHHE. 3aBHCHUMOCTh KOOPAMHATHI Tela OT BPEMEHH B Cllydae PaBHOMEPHOTO
MPSAMOJIMHENHOTO IBUKEHUS:



1.4

1.5

1.6

x(1)=x,+vt

I'paduku 3aBUCUMOCTH OT BpPEMEHM JUIsl TPOEKIHMHU CKOPOCTH, IMPOEKUUH NepeMelleHus, MyTH, KOOPIUHATHI MpH
PaBHOMEPHOM IIPSIMOJINHENHOM JIBUKCHUH
3aBUCUMOCTb KOOPAMHATHI T€JIa OT BPEMEHHU B Cllydac paBHOYCKOPEHHOI'O IPSIMOJIMHEWHOIO JABHIKEHUS:

Sy =vy, #i+ay,*

(]

@opMyJibl [UIA NPOCKLMH IIEPEMELIEHHs, IPOCKIMH CKOPOCTH M IPOEKIMH YCKOPEHUS IIPM PaBHOYCKOPEHHOM
IPSMOJUHEHHOM JABUKCHUH:
2
s.(D=uvy,-t+a, B

U_\'(") =Up, T4, - ,

a,(f)=caonst,

2 2_ 4
Vo, Uiy =l Sy

I'padyku 3aBUCUMOCTH OT BpPEMEHH JUISI TPOCKIHWU YCKOPEHHS, IMPOEKIUU CKOPOCTH, NPOCKIMH IEePEMEIICHNS,
KOOPJZHUHATHLI ITPH PAaBHOYCKOPCHHOM Hp)IMOJ'IHHGfIHOM JABUXKCHUN
CBoboaHoe nagenue. GopmMyibl, ONMUCHIBaOIINE CBOOOIHOE MaJeHUE Tella 10 BEPTUKAIH (JIBUYKEHHUE Tejla BHU3 UM BBEPX
OTHOCHUTCIBHO HOBerHOCTI/I 36MJ‘II/I). rpa(bI/IKI/I 3aBUCUMOCTHU OT BpeMeHI/I JJIA HpOCKLII/II/I yCKOpeHI/IH, HpOCKI_II/II/I CKOpOCTI/I
nu KOOpZ[I/IHaTBI HpI/I CBO60}1HOM IMagacHUM TEja I10 BepTI/IKaJ'II/I
CKOpOCTB paBHOMepHOFO JABUKCHUS TEJIa 110 OI(py)KHOCTI/I. HaHpaBJ‘IeHI/Ie CKOpOCTI/I.
dopmya 1715 BBIYUCIEHUS CKOPOCTH Yepe3 paJuyc OKPYKHOCTHU U MepUo]l 00palieHus:

= 2R

T

LlenTpocTpemMuTenbHOEe ycKopeHue. HampaBieHHe HIeHTPOCTPEeMHUTENbHOro yckopeHus. DopMyna Uil BBIYHUCICHHS
YCKOPEHUSL:

®opmyiia, cBSI3bIBaIOLIAsl IEPUOJT U YACTOTY OOpaLICHHUS:

V= ?



1.7

1.8

1.9

1.10

1.12

1.13

1.14

1.15

Macca. [InoTHOCTB B€IICCTBA. (DOpMYJ'Ia JJIs1 BBIYUCIJICHUA ITJIOTHOCTH:

_m
V

Cuna — BekTopHas gusnueckas BenuunHa. CliokeHue cuil
SBnenue nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HerotoHa:

F=m-da

CoHarpaBieHHOCTh BEKTOpa YCKOPEHHUS TeJla M BEKTOpa CHJIbI, IEUCTBYIOIIEH HA TEJIO
BzaumopeiictBue Ten. Tperuit 3akon HeroToHa:

Fr=-Fi

Tpenue nokost U TpeHKe CKOJbKeHUsA. PopMya I BEIYMCICHUS MOJLYJISl CHJIbI TPEHHUS CKOJIbKEHHS:
F_=u-N
=t

Hedopmarus tena. Ynpyrue u Heynpyrue nedopmanuu. 3akoH ynpyroi aedopmarun (3akoH ['yka):
F=k-Al

BCCMI/IpHOC TATOTEHHE. 3aKOH BCEMUPHOI'O TATOTCHUSA:

my -m,
F=G.-—L1_2

'L
Cuna TsprecTu. Y CKOpeHue CBOOOTHOTO TTaICHHS.

dopmyna 17 BBIYUCICHUS CUIIBI TSHKECTH BOIM3H moBepxHocTH 3emnu: F = mg.

JBmwxkenue mnanet Bokpyr Comuia. [lepBas kocMuueckas ckopocTs. HeBecoMOCTh U meperpy3ku
Nmmynbe Tena — BeKTopHas pu3nyecKkasi BeIMYUHA.



1.16

1.17

1.18

1.19

1.20

p=mb

Nmnynse cucremsl Ten. U3MeHeHne ummnyJibca. MIMIyabe cuibl
3aKOH COXpaHEHUsl UMITYJIbCa JJI1 3aMKHYTON CUCTEMBI TEII:

DP=myU; +m, U, =const

PeaktuBHOE ABMXEHUE
Mexannueckasi pabora. @opmya s BBIYUCICHUS PaOOTHI CHITBL:

A=Fscosc

Mexannyeckast MOIITHOCTD:

n=4
I

Kunernueckas u MOoTCHUMAaJIbHAas SHCPIrus. d)opMyJIa JJISA BBIYHCIICHUA KHHETHYECKOM OHCPIUU:

H!L‘z
E.,=——
2
Teopema o kuHeTH4eckoi sHeprun. Gopmyna Al BEIYUCICHUS TOTEHIIUATBHOM YHEPTUH TeJa, TOAHITOTO
HaJ 3eMIIEH:

E,=mgh

MexaHuueckas OHCPIu-i:
E=E,+E,

3aKoH cOXpaHEHUs1 MeXaHU4YecKol 3Hepruu. @opmyiia sl 3aKOHA COXPAaHEHUsS] MEXaHUUECKOW SHEPTUH B OTCYTCTBUE CUJI
TpeHus: E = const.

[IpeBpanieHne MEXaHMUECKOW SHEPTUU NPU HATTMYUU CUIIBI TPEHHUSL.

[IpocTeie MexaHU3MBI. «30JI0TOE TPABUIIO» MEXAHUKHU.

Prruar. MomenT cuibl: M - Fl.

VYcinoBue paBHOBECHS pblyara:

M +M, +..=0



1.21

1.22
1.23

1.24

1.25
1.26
1.27

1.28
1.29

[ToasmxHbIM 1 HeMOABIWKHBIN O0510kH. KITJI mpocThIx MEXaHU3MOB,
n= Aﬂmma

A—aa'rpaqecﬂ:ﬂaﬂ

JlaBieHue TBEPIOTO TeNa.
®opMmyna 17151 BBIYMCIICHUS 1aBJICHUS TBEPIOIO Tena:
F
P=3-
JaBnenue raza. ATMocdepHoe JaBieHHUE.
[M'uapocTaTuyeckoe 1aBlieHUE BHYTPH KUIKOCTH.
dopmyna 1715 BBIYUCICHUS JaBICHUS BHYTPU KHUIKOCTH:

p=pgh+p_,

3axoH [lackans. 'mapaBnudeckuii npecc
3akoH Apxumena. Dopmyia A ONPENEICHNs BBITAIKUBAIOLIEH CUIIbI, IEUCTBYIOLIEH Ha TEJIO, IOIPYKEHHOE B KUAKOCTh
WK Ta3:

Fam =pgV

Ycnosue turaBanus tena. [InaBanue cymoB U BO3AyXOIIaBaHHUE
Mexanuueckue konebaHus. AMIUIMTYAa, MEPUOJ U 4YacToTa KosebaHuil. dopmyna, CBA3BIBAIOINIAS YAaCTOTYy U TEPUO
KOJIcOaHUM:

Matemaruueckuil U Npy>KUHHBIN MasTHUKH. [IpeBpatieHre sHepruu npu KonedaTeIbHOM IBUKEHUU
3aryxatomue Konebanus. BeiHykneHHble Konebanus. Pe3onanc
Mexanndeckne BoiHbL. [IpoonbHbIe U TonepedHsble BOIHBL. JJIMHA BOJIHBI U CKOPOCTh PACIIPOCTPAHEHMS BOJIHBI:

h=uv-T

3Byk. ['poMKOCTB U BbIcOTa 3BYKa. OTpaskeHue 3ByKOBOI BOJIHBI Ha TpaHUIle ABYX cpell. HPpa3ByK U yIbTpa3ByK
IIpakmuueckue pabomul

W3mepenue cpeaHel IMJIOTHOCTH BELIECTBA; ApXMMEIOBOM CHIBL; KECTKOCTU TNPYXKHUHBI; KOIPPHUIMEHTa TpEeHUs
CKOJIB)KEHUS; pabOThl CUJIBI TPEHUS, CUJIbl YIIPYTOCTH; CpeAHENH CKOPOCTU JBM)KEHHUS OpyCKa 10 HAKJIOHHOM IJIOCKOCTH;
yCKOpeHHs Opycka Mpu JABMXKEHMHM [0 HAKJIOHHOM IUIOCKOCTHM; YacTOThl M TMepuojaa KojeOaHWi MaTeMaTH4eCKOro



1.30

1.31

2.1

2.2
23
24
2.5
2.6
2.7
2.8

2.9

2.10

MasiTHUKA; 4aCTOThl M Iepuoja KoyeOaHU! NMPYKMHHOTO MasTHHUKA; MOMEHTA CUJIbI, AEHCTBYIOLIEr0 Ha pblyar; paboThl
CHJIBI YIIPYTOCTH TPU MOABEME TPy3a C MOMOIIBIO HETOABIKHOTO 0J0Ka; paboThl CHIIBI YIPYTOCTH MPH MOAbEME Ipy3a ¢
IIOMOILBIO [TOJIBUXKHOTO OJI0KA.

HccnenoBanne 3aBHCUMOCTH apXHMEIOBOW CHIIBI OT 00BEMa MOTpyKEHHOM YacTH Telda W OT IUIOTHOCTH >KUIKOCTH;
HE3aBHCHUMOCTH BBITAJIKMBAIOIIEH CHJIBI OT MacChl TeJIa; CHJIbI TPEHUS CKOJIBXKEHHUS OT CHUJIbI HOPMAJIBHOIO JABJICHUS U OT
poJia TOBEPXHOCTH; CHJIBI YIIPYTOCTH, BO3HUKAIOIIEH B MPY>KUHE, OT CTENEHHU JieopMaluu MPYKHUHbI; YCKOPeHUs Opycka
OT yIVla HAaKJIOHa HAIpPAaBIAIOLICH; Nepuoja (4acTOThl) KoJeOaHMM HUTSHOTO MasTHHKA OT JJIMHBI HWUTH; IE€PHOAA
Koje0aHuil MPYKUHHOTO MasTHUKA OT MacChl Ipy3a M >KECTKOCTU IPYXKHUHBI; MCCIEIO0BAaHUE HE3aBHUCUMOCTH IepHoja
KosieOaHUH HUTSHOTO MasiTHUKA OT Macchl rpy3a. IIpoBepka ycioBus paBHOBECHUS pbluara

Qusuueckue s61eHUA 6 Npupode: TIPUMEPHl TBUKCHUS C PA3IUYHBIMUA CKOPOCTSAMU B JKMBOM M HEXHBOW HPUPOE,
NEMCTBUE CUIIBI TPEHUS B IIPUPOJAE U TEXHUKE, IPWINBBI U OTIUBBI, ABWKEHUE IIaHET COJIHEYHOM CUCTEMBI, PEAKTUBHOE
JIBIDKEHUE JKUBBIX OpPraHU3MOB, phIYard B TeJle YEJOBEKa, BIHMSHHE aTMOC(HEPHOTO NaBJICHHS HA JKMBOH OpTaHU3M,
IUIaBaHUE PbIO, BOCIIPUATHE 3BYKOB )KUBOTHBIMHU, 3€MJICTPSICEHUE, CEHCMUYECKUE BOJIHBI, LIyHAMH, 3XO

Texnuueckue ycmpoucmea: CIUIOMETP, AATYUKU IOJIOKEHUS, PACCTOSHUSA U YCKOPEHHUS, JAUHAMOMETp, MOALIUIHUKH,
pakeTbl, pblyar, MNOJABM)KHBIM M HENOJBM)KHBIM OJIOKM, HAKJIOHHAas IUIOCKOCTb, HPOCTbIE MEXAaHHU3Mbl B OBITY,
cooOmIarmuecss COCylbl, YCTPOHCTBO BOJONPOBOJAA, THAPABINYECKHNA TIPEcC, MaHOMETp, OapoMeTp, BBICOTOMED,
MOPIIHEBOM HACOC, apeOMETP, IX0JIOT, UCIOIb30BAHUE YIIbTPa3BYyKa B ObITY U TEXHUKE

TEIUIOBBIE ABJIEHUA

OCHOBHBIE TIOJOXEHUS MOJIEKYJIIPHO-KMHETUYECKOW TEOpUM CTPOCHHMs BeuwiecTBa. Monenu TBEPAOro, JKUIKOTO H
razo00pa3Horo cocTosiHuM BemlecTBa. Kpucrammueckue u amopHbIE Telia

JIBrokeHue yacTul] BeuiecTBa. CBsA3b CKOPOCTH ABMKEHHSI YacTHUI] C Temreparypoil. bpoyHoBckoe nBmxenue, 1uddysus
CMaumnBaHue U KalWUISIPHbIE SBJICHUS

TemoBoe paciimpeHue u cxatue

TennoBoe paBHOBECHE

BuyTtpenssist sHeprus. Pabota u Teruionepeaaya Kak crocoObl U3MEHEHUS! BHYTPEHHEH sHeprun

Bunel Tenonepenayn: TeMIONPOBOIHOCTb, KOHBEKLUS, U3TyUCHHE

Harpesanue u oxnaxzaenue tesn. KonuuecTBo TEIIOoThL. Y AeabHas TEIIOEMKOCTD:

QO=cml(t,—1,)

3akoH COXpPAaHCHUA JHCPIUU B TCIJIOBLIX IMPOLICCCAaX. ypaBHCHI/Ie TEIUIOBOro OajaHca:

O +0,+..=0

Ucnapenne u konaeHcauus. V3MeHeHUWE BHYTpPEHHEW JHEPTHUM B MpOILECCEe HCHapeHus W KoHAeHcanuu. Kumnenwe
KUAKOCTHU. Y IeJbHas TerioTa napoodpazoBanus: L = Q/m
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3.1
3.2
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3.5

3.6

3.7

BrnaxnocTs Bo3ayxa
HHaBJIeHI/Ie nu KpI/ICTaJIJII/ISaL[I/IH. H3M€H€HI/IC BHyTpeHHef/’I 3Hepr1/n/1 HpI/I IIJIABJICHUU U KpI/ICTaJIJII/BaLII/II/I. yI[GJIBHaSI TCIIJIOTa
ILUIABIIEHUS:
==
i

BHyTpeHHsIs SHeprus CropaHus TOIUIMBA. Y AeTbHAast TEIUIOTa CTOPaHUs TOIUNBA: ¢ = O/m

[Tpunnume! padoTe! TermoBsix Asuratenei. KITJI remmoBoro asuraresns

IIpaxmuueckue pabomul

W3mepenue ynenpbHON TEMIOEMKOCTH METAJUIMYECKOTO LIMIMH/IPA; KOJUYECTBA TEIJIOThI, IOJYyUYEHHOTO0 BOJONM KOMHATHOM
TemrepaTrypbl (UKCUPOBAHHOM MacChl, B KOTOPYIO OIYIIEH HArpeThlii ILMJIMHAP; KOJIMYECTBA TEIUIOTHI, OTJAHHOIO
HarpeTbiM LUJIMHAPOM, IOCIE OIYCKaHUs €ro B BOAY KOMHATHOW TeMIEpaTypbl, OTHOCUTEIbHOW BIAXXKHOCTH BO3/1YXa;
YAEIbHOW TEIUIOTHI IUIABIEHUS JbAa. McciieqoBanue n3aMeHeHus: TeMIlepaTypsl BOJbI IIPU Pa3IMYHBIX YCIOBHSAX; SIBICHHUS
TEII000MEHa NPY CMEUIMBAHUN XOJIOIHOW U TOpsYe BOJIBI; IPOIecca HCTIapEHUs

Qusuueckue s61eHUA 8 npupode: TIOBEPXHOCTHOE HATSXKEHUE U KallWJUIAPHBIE SIBICHUS B IPUPOJIE, KPUCTAIUIBI B IPUPOJIE,
m3nydenue ConHila, 3aMmep3anue BOJ0EMOB, MOPCKHE Opu3bl; 00pa3oBaHKE POCHI, TyMaHa, MHEsl, CHeTa

Texnuueckue ycmpoticmea: KalWUIAPbl, IPUMEPHl HCIOJIB30BAHMS KPUCTAJUIOB, JKUIKOCTHBIA TEPMOMETP, JATUUK
TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOIUIEHUS TOMOB, TUTPOMETPBI, ICUXPOMETP, MMapoBasi TYpOUHA, JBUTATEIb BHYTPEHHETO
CTOPaHHUs

OJIEKTPOMATHUTHBIE ABJIEHUA

Onexrpuszanus Tei. J[Ba BUa dJIEKTPUUECKUX 3apsiioB

B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona

3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

Onextpuueckoe mnone. Hanpsok€HHOCTH anekTpuyeckoro mnoss. [IpuHIMN cynepnosuiuu 3ieKTpUYECKUuX IMoseld (Ha
KaueCTBEHHOM YPOBHE)

Hocurenu snexkrpuueckux 3apsanoB. JleWCTBUE SIIEKTPUYECKOrO IIOJS Ha JJEKTpuyecKkue 3apanbl. [IpoBogHukn u
TUDJIEKTPUKU

[TocTostHHBIN 3nekTpuyecKnil TOK. JlencTBu anexkTpudeckoro Toka. Cuna Toka. Hanpsokenue.

I=q/t, U=A4/4

DIIEKTPUYECKOE COMPOTURIICHHE. Y ICTTBHOE 3JIEKTPUUECKOE COMPOTHBIICHHE:
R =pl/S
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3akon OMa jtst yuacTka siektpudeckon nenu: [ = U/R

IlocnenoBateabHOE COCIUHCHIE IMPOBOAHUKOB:

I, =I,. U=U,+U,. R=R +R,
HapaJIJICHBHOC COCAMHCHUC ITPOBOAHUKOB PABHOI'0 COIMPOTHUBJICHUA:

U=U;I=I+I; r=%
- - 2

CwMmelaHHble COETMHEHUS TIPOBOJHUKOB

PaGora u momrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul

3akon Jxxoyns — Jlenmna:

O=I"R-t

OmneIT OpcTena. MarHuTHOE 110J1€ IPSAMOI0 IPOBOJIHUKA ¢ TOKOM. JINHMM MarHUTHOM MHIyKIUU

MarsuTHO€ 1noJ€e IOCTOSHHOIO MaruuTa. B3aumMonelicTBie NOCTOSSHHBIX MATHUTOB

JleficTBHEe MarHUTHOTO I10JI1 HAa IPOBOJAHUK C TOKOM

OnsiTel Dapanes. SBneHue snekTpoMarHuTHON HAyKuuU. [Ipasuino Jlenmna

IIpakmuyeckue pabomul

W3MepeHune 271eKTpU4eCcKOro CONPOTUBICHNS PE3UCTOPA; MOIHOCTH JIEKTPUUECKOT0 TOKa; pabOTHI JIEKTPUYIECKOTO TOKA.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, BO3HUKAIOLIETO B MPOBOAHUKE (PE3UCTOPHI, JIAMIIOUKA), OT HANpPSHKEHHs Ha
KOHIIAX IPOBOJHMKA; 3aBUCHUMOCTH COIPOTHBJIECHUSA OT JUIMHBI NPOBOJAHHUKA, IUIOMIAJHM €r0 IONEPEYHOrO0 CEYECHHS WU
YAEIBHOIO COIIPOTUBIICHHUS.

IIpoBepka npaBuia Ui SIEKTPUYECKOTO HAINPSDHKEHUS MPU MOCIEA0BATEIBHOM COCJUHEHUN NPOBOJHUKOB; IPaBUJIa IS
CHJIBI 3JIEKTPUUECKOI0 TOKA MPH MapajyieIbHOM COSUHEHUH TPOBOJHUKOB (PE3UCTOPHI U JTAMIIOYKA)

Dusuueckue A6ieHUs 8 npupooe: dIEKTPUUYECKHUE SBICHUS B aTMochepe, JEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3emiu, apei¢ MOoIHCOB, pOJIb MATHUTHOTO MOJIS A7 )KU3HU Ha 3eMile, IIOJISIPHOE CHSIHUE

Texnuueckue ycmpoticmea: DIEKTPOCKOI, aMIIEPMETP, BOJBTMETP, PEOCTAT, CYETUMK DJIEKTPUUECKON DHEPIUH,
AJIEKTPOOCBETUTENbHBIE TMPUOOPHI, HArpeBaTEIbHBIE JJIEKTPONPUOOPHI (MPUMEPHI), SJIEKTPUUECKHE MperloXpaHUTeNH,
9JIEKTPOMArHUT, HJIEKTPOABUTATENb [IOCTOSHHOIO TOKA, TEHEPATOP ITIOCTOSTHHOIO TOKA

DnexkTpoMarHuTHbIE BOJHBI. [1Ikana 3JeKTpOMarHUTHBIX BOJIH

JlyueBas monens cBeta. IIpsmoinnHeliHOe pacpocTpaHeHUE CBETa

3akoH oTpaxxeHus cera. [1nockoe 3epkano

IIpenomiienne cBeTa. 3aKOH MPENOMIIEHHSI CBETA
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Hucnepcus cera

Jlunza. Xox myueit B muH3e. DOKYCHOE paccTosiHUE THH3BL. OnTrdeckas cuia muH3b: D = 1/F
I'na3 kak ontuyeckas cucreMa. Onruyeckue npudopsl

IIpaxmuueckue pabomul

W3mepenue onTudeckod cuiibl coOuparomieil JuH3bI; (POKyCHOro paccTosHusA coOuparomeld JHMH3bl (M0 CBOMCTBY
paBeHCTBA pa3MEpPOB MpeaMeTa U N300pakeHHsl, KOTAa MPeAMET PacloNokeH B JBOWHOM (POKYCE), TOKA3aTEIs MPEIOMIICHHS
CTEKJIA.

HccnenoBanue cBoiicTBa M300paKeHHsI, MOJYYEHHOTO C MOMOINBIO COOHMpAIOIel JIMH3bI; M3MEHEHHUS (OKYCHOTO
paccTosHUSA ABYX CIOKEHHBIX JIMH3; 3aBUCUMOCTH YTIJIa IPEeIOMJICHUSI CBETOBOI'O JIy4a OT YIJia MaJeHHsl Ha TPaHULE «BO3IyX —
CTEKJIO»

Qu3zuueckue agnenus ¢ npupoode: 3atmenus ComHua u JIyHbl, 1[BeTa TeJ, ONTUYECKUE SIBICHUS B aTMocdepe (IBeT Heba,
pedpakmus, pagyra, MAPax)

Texuuueckue ycmpoticmea: 04K, IEPUCKOI, oToarnmapar, ONTHIECKUE CBETOBO/IbI

KBAHTOBBIE SABJIEHU A

PannoaktuBHOCT. Anb(a-, 6eTa-, ramma-u3nydenus. Peakiun anbda-u Oeta-pacnana

OmnsiTel Pesepdopaa mo paccesnuto ansa-uactui. [lnanerapaas Moaens atoma

CoctaB aromHoro sjpa. M3otomsl

[Iepuon nomypacnaza aTOMHBIX sIAEp

SnepHbie peakiyy. 3aKOHBI COXpPaHEHUS 3apsSA0BOTO M MACCOBOTO YUCEI

Duzuyeckue s61eHUs 8 Npupooe: €CTECTBEHHBIM pajiMOaKTUBHBIN (OH, KOCMMUYECKHE JIY4H, PaJMOaKTUBHOE H3JIy4YE€HHE
MIPUPOJIHBIX MUHEPAJIOB, JIEUCTBUE PAMOAKTUBHBIX U3TyYEHU HA OPraHU3M YeJIOBEKa

Texnuueckue ycmpoticmea. CIIEKTPOCKOII, UHANBUAYAIbHBIN 103UMETp, Kamepa BunbcoHa, siiepHast sHepreTuka

YYEBHO-METO/INYECKOE OBECIHEYEHHUE OBPA3OBATEJIBHOI'O NTPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA



®dusuka /yueonuk 7 kinacc / . M. Tlepeimikun, A. Y. UBanoB . Mocksa : [IpocBemienue, 2024
®dusuka /yueonuk 8 kiacc / . M. Tlepeimikun, A. Y. UBanoB . Mocksa : [Ipoceemienue, 2024
®dwusuka /yueonuk 9 kmacc / Y. M. Ilepoimikun, A. Y. UBanoB . Mocksa : [Ipocsemenue, 2024

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
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